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Coke (substitute for Anthracite 


urposes. 13,600 Ovens. Daily capacity, 30,000 tons 


oe 
ith all railroads entering the region. 
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Mines and Ovens in the c he 
Producers of CONNELLSVILL 
For Blast Furnace and Foundry Cupola Work; also Orushed Connelisville 
of Coke. S@” Direct connections w 


Quotations, Freight Rates, Pamphlets giving full 


Coal) for manufacturing and domestic p 
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information, promptly furnished on application. 





~ CLEVELAND, O. 


ROOFING 


(IRON OR STEEL) 


| must wear well. 
roof is poor economy, 


coverings. 
in fact, perfect. 


| The Cincinnati 


FEBRUARY 15, 1900. 


The only reasons that higher prices are being constantly 
paid by the most prominent steam users in the United 
States for Cahall Boilers are—that they are better made, 
last longer, cost less for maintenance, show a higher 
efficiency and make drier steam than any other kind. 

Send for illustrated catalogue. 


Cahall Sales Department, Pittsburg, Pa. 





is to a building what clothing is to the body—it must protect and it 
To put money in an interior and to save it on the 


“Piqua Roofings” possess all the requirements of first-class roof 
They are water-proof, durable, inexpensive, easily applied; 
Address for printed matter and prices, 


Corrugating Co., 


Box 702 PIQUA, OHIO. 
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free from “ drossing.” 
} PRIC 
to cts. per Ib.; 
order. 3,000 References. 


'SWARTS METAL REFINING CO., 


~ HONEST BABBITT METALS. 


* We do not claim that we are supplying ten different 
Metals are used by more than three thousand leading Consumers in UNCLE SAM'S own country. 
»They are invariably uniform, reliable, contain only pure and best material, remarkably fluid, and 


ES TO ALL — XXX Nickel Babbitt 24 cts. per Ib.; No. 2 Grade (for general shop use), 
F. O. B. your depot, on your customary terms. Any special mixture of metal made to 





ments with Babbitt Metal. Our 


Office and Works, 
20 N. Desplaines 8t.. 


Chicago, Ill. 





ENTERPRISE BOILER COMPAN 


YOUNCSTOWN, O. 


THE UNION BOILER TUBE CLEANER CO. 

WB 11231 Penn Ave., PITTSBURGH, PA. 
Has set the acknowledged'standard for the world 
for removing—by power driven mechanical 
devices—all conditions of scale from all makes of 
Water Tube Boilers including the Climax and 
Stirling types, the Hazelton boiler, and also from 
pipes and tubes used in industrial enterprises. 
We have the only Flexible Shaft of Remarka- 
bie Strength and Phenomenal Durability 
under Great Stress. 


Blakeslee Steam Jet Pump. 


REASONS FOR ITS USE: 
‘\\ 1. Simplicity. 2. Is independent of 
ejengine. 3. Will pump sandy or impure 
water. 4. Have no valves and no wear. 
5. Not subject to freezing. 6. Economy 
and reliability. 7. All parts inter- 
changeable. Write 


BLAKESLEE MFG. CO., Du Quoin, til. 












Gity Forge & Iron Co., 


CLEVELAND. 0 
W. S. ROCKWELL & CO., 


OIL FURNACES. 


(Cleveland 





Cortlandt 8t.. New York City. 








Draught Stacks, Blast Furnaces and 
Heavy Plate Work a Specialty. 


Write for Estimates. 


eRX*ire Erick... 


WLESTER SIRE BRILK Co 


SOUTH WEBSTER 

» SCIOTO CO.,Opio. 
BLAST FURNACE, ROLLING MILL, 
MALLEABLE IROMAND LIME KiLW BRICK. PT 


| BEST ON EARTH’ 






jejoeds 






A SPECIALTY. 
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Chicago Drop Forge & Foundry Co. 


Works established 1880. 


DROP 


FORGINGS 





of All Kinds. 
KENSINCTON, ILL. 


82-38 minutes South of Chicago by Ills. 
Central R. R. Suburban trains. 








PIG IRON & COKE. 


J. H. HILLMAN & SON, 
8 Wood St., P TTSBURC, P4, 





PIC IRON & COKE. 


ROCERS, BROWN & CO., 


Cincinnati, O. 


See adv’t on page 23. 








ICAGO, ILL. NUMBER 7 


REPUBLIC IRON & STEEL GO., Chicago, 


Manufacturers 


Bar Iron, Common, Refined & B. B. 


Skelp tron. 
DISTRICT SALES OFFICES: 
Buffalo, N. Y. New York City. 
Cleveland, O. St. Louis, Mo, 
Cincinnati, O. Birmingham, Ala, 
See our advertisement on page g8. 
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94-108 W.WasHincTon 





THE ARMSTRONG PLANER TOOL. 

A practical extension of the ARMSTRONG IDEA 
Works right or left hand at any angles (5 sizes). 
Close Corners a Specialty. 

Write for latest Catalogue. 







armstroneBros Tool 
Chicago, tll., U. $. A. 





) The man who uses Apollo 
galvanized iron has clear ad- 
vantage over the man that 


don’t. 


Apollo Iron and Steel Company Pittsburgh, 


The Bourne-Fuller Co.. 
DISTRIBUTORS OF 
APOLLO PRODUCTS. 
Cleveland, O. 





Bristol’s Patent Steel Belt 
LACING 


Most Perfect 
metening for 
all kinds of 
Belting. 

Sampies Free. 





READY TO ApPty 


THE BRISTOL CO., Waterbury, Conn. 





@ORKS, SHARON, MINES, CLEARFIELD CO., PA. 


James V. Rose, 


«-eeeeF ROPRIETOR....... 


SHARON FIRE BRICK WORKS, 


Contractor in Fire Brick Construction, 
Manufacturer of High Grade Fire Brick. 





ANALYSIS: 
Brick Red Clay. 
BEISCR. ..cccccres 54.50 Silica... .ccccccscsssaGf, 
Alumina Alumina........... 39-08 
Loss on Ign... LOSS OF IGT... .ces- 13-20 
Tr@dd cess. IS ITOM ccccccscserscssencess | iD 


SHARON, PA. 





It pays to advertise in 


THE IRON TRADE REVIEW 





CLOVER LEAF BRAND GALVANIZED SHEETS. 


STRUTHERS IRON & STEEL CO., 
Struthers, Ohio 








[MACHINE AND CA 
ENDS, 


RRIACE BOLTS, 
WASHERS, 


MANUFACTURERS OF 


HOT FORCED AND COLD PUNCHED NUTS, 
Catalogue and Prices on Application. 


ETC. 


THE UPSON NUT CoO., Cleveland, O. 


LAC SCREWS, BOLT 
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Valves 
Pipe 
Fittings 










Catalogue 


is the most complete 
work of its kind 


SENT FREE 


on request 
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CHICAGO 
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Riveted Steel Pipe, 
Stand Pipes, 
Receivers. 


the WM. B. POLLOCK CO. “= 


with Inquiry please give ad. No. 6. 


YOUNGSTOWN, O. 





MALLEABLE CASTINGS. 
High Tensile Strength. 


BIKE STEEL CASTINGS, 
Will Not Harden in Brazing. 


CARBONIZED BIKE STEEL CASTINGS, 
Will Temper Like Tool Steel. 


ACME MALLEABLE IRON WORKS, 
Buffalo, N. Y. 





LEWIS BUILDING, PITTSBURG, PA. 
Ores, Coke, Pig Iron, 
Inzot Moulds,. 


Ferro-Maneanese, Etc. 
Brier Hill Portiand Cemert. 
CRUSHED LIMESTONE. 





Advertise in the IRON TRADE REVIEW. 














> a 


Manufacturers all grades Babbitt Metals, Solder, Bar 
Lead, Antimony, Copper, Spelter, etc. 


Best Anti-Friction Metal for all machinery bearings. | 
For high speed and heavy crushing weight it has no 
equal. 


THEO. HIERTZ & SON, Sole Manufacturers, 
80th St. and Park Ave., St. Louis, Mo. 
Tin, Bar Lead, Lead Car Seals, Pig Tin, Pig 





| Subscribe for the tron Trade Review. $3.00 per year. 





REED F. BLAIR & CO. 

















people to write to 
’ are in the market for 
in our line of elevating, 
or power transmission 
mill or mining supplies, 
THE AULTMAN COMPany, 
908 South Market St., Canton, Obie, 4 








Standard 
Types 
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Rock Drills, 
Stone Channelers. 


Bln 


The Bourne-Fuller Co., 
RON, STEEL 
PIC IRON. 


Cleveland. Ohio. 









AIR COMPRESSORS 


Covering the requirements of every application of compressed air. Each machine 
improved accessories relating to the economical production of compressed air. Sen 


yersoll-Ser 





ant 


MACNOLIA 








FS 


are stamped on the 


Drill Oleveland, 
CO., New York. 


Beware of I mitations. 
Genuine Magnolia Metal is made up in bars of which this isa facsiny 


The neme and trade- mark 
and bar, .and_ the words" Iau 
in United States” and “Patented June 











with a large number of 
Special Patterns, 


uipped with the most 
for new catalogue. 


Coal Cutters, The 
Pohle Air Lift Pumps, 










METAL .rcicaise 





under side of eathle” 


‘MAGNOLIA METAL CO., (‘SumcxS*) 266-267 West St., New lel 


Cleveland, 15 South Water St. 
| Pittsburg. 723-725 Liberty Ave. 


Boston, 1:70 Oliver St. 


Chicago, 281 Dearborn St. 
Montreal, Board of Tred 


Magnolia Metal is still selling at the same price it has always sold at—no advance 
Q. & C. COMPANY, Chicago, exclusive agent for raifroad trade for U. S., Canada and Hak 








All Sizes. 
Standard Types. 
Special Patterns. 
Highest Degree of Perfection. 


Long Experience. 
Recognized Leaders. 


RAND DRILL CO._._. 


100 Broadway, NEW YORK. 
Monadnock Block, CHICAGO. 














Oo. TEXTOR, 


Chemist, Metallurezist 
and Assayer. 


Anal made of Metals, Ores, Fuels and Sup- 
plies pasasese, Steel Works i Foundries. 
Ores sampled at mines, aces lake 
furnished 


Advice 
Steel Works and 
Mining 


168 Superior St. CLEVELAND, O. 








Cleveland, Ohio. 





ABC OF IRON, 


NOW $1.00. 


_| AIR GOMPRESSORS 


For every application ef Compressed Air Power. 


Complete Catalogue ue | 
application. 


Clayton Air Compressor 


26 Cortlandt St., NEW Y' 
a 





Casut Aooress “METALFAC-CHICAGO ABC Cone 


E.H.STROUD & CO.. 


METAL FACTORS 


The Products of and Supyplees for 


1RON STEEL: TIN-PLATE - BRASS 
COPPER ‘LEAD & - ZINC - WORKS. 


I6 La talle Shreel JOO Nalteain Steel - 
CHICAGO. NEW YORK. 








F. A. EMMERTON. 


Analytical Chemist, 


AND METALLURGIST. 


Ores sampled at lake ports, mines and furnaces. 
Mines and Metallurgical Processes examined. 
Analyses made of Ores, Metals, Fuels, Railroad 

and Foundry Supplies, etc. 


9 Bratenah! Building, OLEVELAND, 


John T. Jones & Co., 


Mines, Prospects, Explorations and Mineral 
Lands, examined, ex ed, practical tests made 
and reported. Reliable and practical sampling 
done. Chemical analysis made. All work done 
by practical cmpert, Best of reference as to ex- 
parlence and reliability. Address 

Suite 32, 115 Monroe St., 
MONTAUK BLOCK, CHICAGO, ILLS. 


oO. 








Subscribe for THe IRON TRADE REVIEW 





| PITTSBURG: 
Park Bailding. 











THE ROBERT W. HUNTS 
Bureau of Inspection, Tests and Consulisin. 
CHICAGO: NEW 
1187 The Rookery. 1 
procs ie 


Reports on iron and steel 
ce bars, 


Inspection of steel rails, spl 
wheels, axles, etc. Chemical Lal 
ysis of ores, iron, steel, oils, water, ete 
Laboratory—Test of metals, drop and 
of couplers, draw bars, ete. Efficiency 
boilers, engines and locomotives. 
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Yards, Chicago Helghts. 


lron and Steel§& 
FOR SALE, Prompt Shipmest: 


1,000 tons No. 1 cast scrap; 1,000 toms 
4 ft. and over; 1,000 tons No.1 railroad 
scrap; 300 tons iron axle turnings; 1, 
iron rails; 200 tons iron axles. 

In the Market to buy; 
1,000 Tons Mixed Lengths STEEL 


In answering mention paper. 
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THE WEEK IN IRON CIRCLES. 


THE MARKET AT LARGE. 

It is becoming plainer as the iron trade goes 
farther into the year that the foreign demand will 
be no small factor in determining the course of prices 
in 1900. The inquiries recently received from the 
British Isles and from the Continent, and the strong 
support foreign iron and steel prices bid fair to 
have, indicate that with only moderate concessions 
from the present basis our manufacturers could 
market a large tonnage abroad. The bearing of 
this condition upon domestic prices is most impor- 
tant. From to-day’s outlook it practically precludes 
any considerable recession in the home market, 
though it still leaves the trade without the light it 
seeks as to the approximate basis on which the 
year’s new buying is to be done. Scarce and high- 
priced fuel is an important factor in the situation 
both in England and in Germany, and the indica- 
tions now point to a firmer market in both countries 
for all iron and stee! products. Inquiries for foun- 
dry iron continue to come to Southern furnaces, 
and at concessions of $1 to $2 a ton a large busi- 
ness could be done, with ocean freights on to-day’s 
basis. The large producers of steel and of bars 
have received good inquiries also from foreign con- 
sumers. In rails some export sales have been made 
in the East at $31 and $32 tidewater. Notwith- 
standing reports of a $33 price at mill, which were 
started by resales of several thousand tons in the 
East, the basis is maintained at $35. The National 
Steel Co. is now a factor in the rail trade and it ap- 
pears is working in harmony with the other rail 
manufacturers. The principal transactions in pig 
iron the past week have been in the Central West. 
Sales of 20,000 ton of Bessemer for shipment east 
of Pittsburg were made on a $24 valley basis, and 
inquiries have been made by Central Western steel 
interests for more Bessemer iron for shipment be- 
fore July 1. The associated furnaces are expected 
to meet soon to fix a price for Bessemer for the third 
quarter. Gray forge iron has sold at $21 for North- 
ern and Southern is offered at $20 delivered at Ma- 
honing Valley mill, but association furnaces are 
firm in asking $21.50. A sale of 3,000 tons has been 


made at $21 valley. Little has been done in foundry 
iron. In general the feeling is a shade weaker, 
and the immediate future turns on the expected 
buying movement in March. The situation in fin- 
ished material is little changed. Manufacturers of 
steel bars agreed to a schedule of delivered prices 
effective Feb. 1, based on 2.25c at Pittsburg mill. 
Deliveries to Ohio points are made at 2.35c, which 
is also the delivered price for Chicago. The devel- 
Opment in bar iron is the effort of Eastern manu- 
facturers to get business in that section which has 
gone heretofore to valley mills,and the basis of 2. 20c 
provided in the Eastern association agreement is 
not being adhered to. Plates are lower, and 2 15¢ 
Pittsburg for tank appears not to be the minimum, 
while boiler steel has sold at 2.25c. The largely 
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increased plate capacity is making itself more and 
more felt with every week. The sheet mill con- 
solidation is now practically a fact, all but four con- 
cerns, representing 160 out of the 215 mills, having 
given options to the Moore syndicate. A meeting 
in Pittsburg this week formulated the plan of con- 
solidation as outlined elsewhere. The market is 
firm on a basis of 3.05c Pittsburg for No. 27 gauge. 
There is more activity in the steel market. Negotia- 
tious are pending on a contract for 1,500 tons of 
billets a day, and $35 is believed to be the basis on 
which the business will be done. Central Western 
sheet mills are in the market for sheet bars, the uni- 
form quotation being $36 at mill. 





PITTSBURG, 


Orrice oF The /ron Trade Review. 
1125-1126 PARK BUILDING, Feb. 14. 


Sales of 20,000 tons of Bessemer the latter part of last 
week, for Eastern shipment, at the association price, and 
brisk inquiry in the past few days for iron for almost immedi- 
ate shipment, have placed the pig iron market on a firmer 
basis than it has been for several weeks. Negotiations are 
pending for further purchases of Bessemer at the association 
price, the greater part of which is for delivery up to Joly 1. 
Tne association price on gray forge is not being maintained 
very strongly by furnacemen outside of the gentlemen's com- 
pact, and sales of*3,000 tons of gray forge, at $21 valley, have 
been reported. The strain on coke production continues, and a 
number of furnaces are reported to have made purchases for 
the first half at $3.50. It is generally believed, however, that 
by the middle of the year the situation will ease up. Work 
on hundreds of new ovens is being pushed as rapidly as pos- 
sible and the coke output will te considerably increased by 
July 1. The sheet market continues firm. A number of 
large producers have withdrawn their quotations and are 
not at all anxious about booking business ahead. It is 
claimed that the prospects are brighter than ever for the 
consummation of the sheet makers consolidation. 

Pic Iron.—While the association holds gray forge at $21.50 
and has made sales at that figure, outside furnacemen are 
making a lower figure as the sales of 3.000 tons during the 
past week at $21, valley, would indicate. Foundry iron is still 
being sold in small lots at prevailing quotations, for immedi- 
ate delivery. Inquiries, however, have been numerous dur- 
ing the past few days, and it is believed that a buying move- 
ment from foundrymen who have been looking for some 
concessions from the furnaces, will soon setin. The associa- 
tion price on Bessemer is being strictly maintained. We 
quote as follows: 


Bessemer, Valley FUTMACE........00..ccccrrcesccccscscscece sosesesocccensecees $24.00 

eg en ee 

NO. 1 FOUNATY...ccccessceccsrorsseceererscesecseveesees cocccecesoes ose cocccemecss 8:95 6D O6.80 

BO. 8 POUBETY .cccccrese -ccocrecvcccccccccocceses wequesessocsesssapooosopemepeouoonee 23.00 to 23.25 

RS a ee ae veeees 22.25 tO 22.50 
21.00 to 21.50 


Gray Forge, ee PRIS TARDDccccccocensee 10 wereecescnnaseqnesonine~cecceguee 
Gray Pore, PittsDurg. .ccccccccscccccecsescccee: cocccocesecccsessemeccosee 85.95 60 


Stee..—There is greater activity in the steel market. While 
no large contracts are being made, numerous small sales have 
been reported and inquiries have increased. It is rumored 
that negotiations are pending for the delivery of 1,500 tons 
of steel daily to one interest, but it is not known whether the 
contract has been placed. We continue to quote $35 for 4x4 
billets and $38 for small billets, at mill, Pittsburg, Wheeling 
or valley. Sheet bars are quoted at $36, mill. 

FERRO-MANGANESE.—We continue the quotation of $125 for 
domestic 80 per cent. 

RaIts AND TRACK MATERIAL.—From the large number of 
inquiries at hand it is certain that large sales of track ma- 
terial will be made within the next month or six weeks. No 
sales of rails have been reported. Our quotations follow: 
Rails, standard sections, over 200 tons, $35; 100 to 200 tons, 
$37; car lots, $35; less than car lots, $40; light rails, 25-pound 
and less than 50-pound, $37, all f. o. b. mill, Pittsburg; track 
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material—spikes, 2.50c; track bolts square nuts, 3.60c; 

hexagon nuts, 3.85c; splice bars, 2.50c to 2.60c; links and 
“pins, 3c to roc. 

' $pgrter.— Prime Western grades are held at about 4.80c, 

Pittsburg. 

Sxe_p —The demand for skelp continues good with numer- 
ous sales in small lots. The market is firm at the following 
quotations: Grooved iron, 2.15c; grooved steel, 2.15¢ to 
2.20c; sheared iron, 2.25c, and sheared steel, 2:25c to 2.300. 

Muck Bars.—Consumers are not making large purchases 
and no contracts have been closed running through the first 
half. A number of consumers are purchasing from week to 
week with hopes that a downward movement might set in. 
We quote $33 to $33.50 as the basis for standard quality, 
although as high as $33.75 has been asked. These quotations, 
of course are shaded for scrap muck. 

Bars —The market for both steel and iron bars is reported 
firmer than for several weeks and 2.25c is being quoted for 
steel in both large and smal! lots. If there is any shading 
from this figure it is being done very quietly. Refined bars 
are quoted at 2.40c, Pittsburg and common iron bars at 2 15¢, 
valley. 

SrructruraL MATeRIAL.—The mills in this district are work- 

' ing on orders booked sometime back Very little business 
has been placed during the past few weeks, but the mills will 
be working on old orders when the increased volume of new 
business, to be closed within the next few months comes in. 

We quote the merket as follows: Beams and channels, 3 to 

15 inches, 2.25c; 18 to 24 inches, 2.35c; tees, 2.30c; zees, 2.25¢; 

angles, 2.25c. Universal mill plates. 2 soc to 2.75¢, according 
to delivery and size of order. 

Pirzs AND Tusgs.—The demand continues exceptionally 
strong with a large amount of business in small lots. No new 
contracts covering any extended period are taken, however, 
pending the issuance of the new schedules already prepared. 
We continue to quote: Merchant pipe, 50 and two 10's for car- 
loads delivered within the specified territory; well casing, 
screw and socket joint, 3744; inserted joint, 32%, with an 
optional 5 per cent todealers only; boiler tubes 1% inch to 

-1%-inch, go per cent off; 13-inch to 2%-inch, 50 per cent 
off for iron and 55 per cent off for steel; 23/-inch and larger, 

52% percent off for iron and 55 per cent off for steel, with 5 

per cent additional in carloads, less than carloads being f. o. 
b. mill. 

Piatges.—While 2.25c is being generally quoted on tank 
plates, assorted widths, 2.15c can be done on orders in large 
lots. The market is easier with a fairly good demand, On 
-extra widths 2.40c continues to be quoted by a few mills. We 
quote shell steel at 2.35c¢ to 2.45c; flamge, 2 50c to 2 6oc; fire 
box, 3c to 4c. 

Suegts.—The market is firmer than for some time. A 
number of large manufacturers have withdrawn their quo- 
tations altogether, awaiting something definite concerning 
the consolidation. Until after the promoters conclude their 
negotiations it is not probable that any large contracts will 
be closed. Mills are quoting No. 28 at 3.15¢, for delivery up 
to April 1. Few mills will give quotations for business after 
this date. Iron sheets are.osc less. Galvanized sheets are 
also advancing, the majority of mills quoting 75. with 
the usual 15c freight allowance. 

O_p MareriaLt.—One of the local firms purchased during 
the past week 2,000 tons of cast scrap for delivery within the 

- mext three months at $18. Outside of this the market is quiet. 
There is practically no demand for material for second quar- 
ter delivery. Very little new Bessemer and basic melting 
stock is being offered in this market as the steel] mills are 
working over all their scrap. Our quotations follow: 
New basic melting stock, $29 to $31; new Bessemer 
melting stock, $24 to $25; basic open-hearth scrap, $26 
to $30; steel rails, mixed lengths, $23 to $25; short lengths, 
$23.75 to $25.75; iron rails, $25 to $26; cast borings, $13 to 
$14 gross tons; cast scrap, $18; No. 1 wrought scrap, $24 to 
$25, net tons; busheling scrap, $16 to $18, net tons. 

Coxr.—It is reported here that a number of contracts for 
furnace coke for delivery during the first half have been closed 
at $3.50. The product continues very scarce, with no indica- 
tions of a change in the situation until the new ovens which 
are under construction are fired. Foundry coke also con- 
tinues scarce and we quote it at $3.50 to $4, the latter figure 
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being the more common. Some sales of furnace coke haye 
been reported at $3.25. 


CHICAGO. 


Office of The Iron Trade Review 
1522 MONADNOCK BLOCK, Feb. 14, 


General business is increasing in volume right along and the 
sales of last week show a considerable advance over those of 
the week previous. The demand for most classes of iron ang 
steel is excellent, and although no very large sales have been 
made the aggregate tonnage closed is very satisfactory to 
the mills and furnaces. 

Pic Iron.—The market was not as active last week as ip 
the week before, but several quite good sized orders were 
closed, and the tonnage taken made a good aggregate. The 
bulk of the business was taken by Southern furnaces, } 
furnaces being practically out of the market for early delive, 
ries. The demand is good for small lots, and there are a 
number of inquiries in the market which are expected to de. 
velop into orders, Furnaces are very firm in their views, 
and while some irons are selling at a trifle under the schedule, 
the standard Southern irons are maintained at full prices. 
Northern furnaces are not making concessions. The coke 
situation is unchanged. Both furnaces and foundries find it 
difficult to secure all that is due them, and considerable com. 
plaint is heard because of the shortage. Quotations are made 
as follows: 


Lake Sup. Charcoal....$25 50 @$26 50 Southern Coke No. 3...$20 85 18 
Local Coke Fdy. No.1 2500 @ 2550 | Southern No. 1 Soft..... 22 85 23 35 
Local Coke Fdy. No. 2 24 00 @ 25 00 Southern No. 2 Soft..... 21 85 22 35 
Local Coke — No. 3 23 00 @ 2400 | Southern Silveries...... 26 50 @ 2705 
Local Scotch Fdy. No.1 25 00 @ 25 50 Jackson Co. Silveries.. 31 50 325° 
Local Scotch Fdy. No.2 24 00 25 00 Ohio Strong Softeners 24 00 0° 
Local Scotch Fdy. No.3 23co @ 24¢o0 | Alabama Car Wheel... 25 00 ae 
Southern Coke No.1... 22 85 @ 23 85 Malleable Bessemer ... 25 00 @ 260° 
Southern Coke No. 2... 21 85 @ 2285 | Coke Bessemer............ 25 00 @ 260° 


Bars.—The demand is appreciably better, and sales have 
increased in number and in volume. The largest order 
taken last week was one of 3,oco tons, and other business 
ranged from this down to carloads. A considerable tonnage 
of inquiries is in the market and is expected to be placed 
within a short time. Quotations are unchanged and firm at 
2.30c for iron and 2.35c for steel, half extras, Chicago delivery. 

Car Orpers.—No very large contracts for cars were placed 
last week, A few small orders were given out, and there is 
more business in sight. The deinand for car material of 
various kinds is good, in small lots, and one good sized 
order for plates and channels for car works was placed. 

RaILs AND TRACK Suppiigs.—Rail business has been light, 
and confined to small orders in every case. Quotations 
follow: Rails, standard sections, $35 to $38; light sections 
$37 to $42; splice bars, 2.50c to 2,70c; spikes, 2.65c to 2 75¢; 
track bolts, 3.85c to 3.9§c. 

BILLETS AND Rops.—One order for 5,000 tons of billets was 
taken in this market last week, by a Pittsburg mill, but no 
other business of any size was closed. Bessemer billets are 
quoted at $35 and sheet bars at $36, Pittsburg, with $2 added 
for Chicago delivery. Open-hearth rods are quoted at $65 
and Bessemer at $55, by Central Western mills. 

PLares.—The demand continues good, and several quite 
large contracts have been placed. Good store business is had 
every day, the total tonnage of this character being large. 
The market is quite a good deal firmer than a week ago, the 
number of weak mills lessening with every week. We quote 
tank steel from store 2.75c to 2.85c. Mill shipments, Chicago 
delivery: Tank steel 2.50c to 2.60c; shell, 2.55c to 2.6§¢; 
flange, 2.65c to 2.70c; marine, 2.75c to 2.85c; fire box, 2.85¢ 
and up. according to brand. 

SrructuraL MAreRIAL.—In view of the local labor troubles, 
which at the present writing seem farther than ever from 
being settled, little business is expected or received. What 
orders are placed are of small size, and are nearly all 
for out of town shipment. There is a large tonnage of 
contracts in sight, waiting for a settlementof the labor 
difficulties, and most of this will come in immediately 
after an agreement is reached between the men and the 
contractors. Several large railroad orders are in sight, 
and may be placed at any time. Quotations follow: Beams, 
15 inches and under, 2 goc; 18 inches and over, 2.50C; angles 
under three inches and over six inches, 2.50c; three inches 
to six inches, 2 40c; sheared plates 2 s50c to 2.60c; universal 
plates, 2.50c to 2.65c; tees, 2.45; zees, 2.40c; small lots from 
store are quoted from Kc to ¥c higher. 
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SueeTs.—Sales continue to incrase in volume, and the de- 
mand is better than ever. Most of the business placed in the 
week was of the small order variety, but one or two good 
contracts were given out, and there are more to follow. Black 
sheets are quoted at 3c to 3.15¢ for No. 27 black, and galvan- 
ized at 75 to 75 and 5 per cent off. 

Mercuant STEe..—Business is being done almost entirely 
in small lots and no very large business is expected to be 
placed soon. Smooth finish tire steel is quoted 2 80c to 3c; 
smo th finish machinery steel, 2.95¢c to 3.05¢; spring steel, 
3.65¢ to 3-75¢; tool steel, 7c to 7.59c; special, 13.50c and 
upwards. j 

MercHant Pirz.— Most of the orders being placed call for 
small lots, although two or three quite good sized contracts 
were placed in the week. Quotations are unchanged at 50, 
1o and 5 off for small orders, and so, ro and 10 off for large 
orders, mill shipment. 

Wirz anp Wire Natms.—Business continues good, and as 
the demand shows no signs of falling off, but on the contrary 
seems to be increasing, it is expected sales will be large in 
the future. Jobbers are not buying in especially large 
quantities, but are making frequent purchases, and the aggre- 
gate is larger than ever before. Quotations are firm and un- 
changed. Makers quote single carloads of wire nails at $3.53, 
f. o. b. Chicago, and $3.63 for less than carloads. On wire, 
current quotations are as follows: Plain annealed wire, $3.38; 
painted barb wire, $3.98; galvanized barb wire, $4.13. 

O_p Marteriat.—There is no change in the situation. The 
demand is not large, and is confined to small lots in almost 
every case. The marketis no stronger than a week ago, 
and is decidedly weak in some varieties. Quotations made 
by dealers are about as given below, although in some cases 
selling prices have been less than these: 


Old iron rails, gross, $24 00@ $2500 | Country malleable ...... $14 00 
Old steel rails, long, gr. 2200 | Iron axles, net............... $27 00@28 co 
Old steel rails, mixed.... 19 00o@ 19 50 | Cast borings, net........... @ 00@I10 oo 


Wrought turnings, net 11 00@12 00 


Relaying rails, gross ... 28 00@ 30 00 
Iron axle turnings, net 14 00@15 00 


Old wheels, gross ......... 24 00@ 24 50 





Railroad forge, net ...... 2400 | Steel axle turnings...... 12 00@12 50 

Dealer’s forge, net ....... 16 50@ 1700 | Mixed country steel, gr 13 50 

No. 1 cut mill, net........ 1400 | Stove plates, net......... 10 CO@I0C 50 

Heavy cast, net........... ..14 50@ 15 00 | Heavy melting steel, gr 18 c0@19 00 

Railway malleable, net.. 1500 | Old iron splice b., net. 26 00 
CLEVELAND. 


Orrice or The /ron Trade Review 
27 VINCENT StT., Feb.1, 


Very little is doing in ore, but considerable purchases are 
yet to be made which buyers seem in no hurry to consum- 
mate. The early buying was for choice of ores and in some 
cases, as with Mesabi ores, by furnace companies interested 
in Mesabi mines. There are some buyers who have as yet 
covered little or none of their requirements of old range ores. 
A transfer in Mesabi property announced in the week is that 
of the Andrews Bros. Co.’s 12 per cent share in the Mahon- 
ing mine to M. A. Hanna & Co. and related furnace interests. 
The Cambria Steel Co. has so per centof this mine, the 
American Steel Hoop Co. 20 per cent, the Republic Iron & 
Steel Co. 12 per cent and the Andrews & Hitchcock Iron 
Co.. 6 per cent. 

Pic Iron,—Sales of Bessemer iron for shipment east of 
Pittsburg have been made at $24 in the valley and there are 
further inquiries in the hands of the association for Besse- 
mer for delivery before July 1, but difficulty is experienced 
in finding producers who canaccept the business. The valley 
jurnace capacity in Bessemer iron has been increased lately, 
two furnaces having been turned from foundry to Bessemer. 
There is some difference in quotations on gray forge iron, some 
furnaces holding for $21.50, which is the association price, 
while $2: has been done on Northern iron in the past week, 
Further business in gray forge is pending. On Southern 
$15.75, Birmingham, has been maintained for some time, 
making the price at valley mill $20.20. It is understood that 
$20 delivered can now be done on Southern mill iron. There 
has been very little buying of foundry iron in the Cleveland 
market. Some consumers must make further purchases in 
March, but it is still a question whether that month will 
bring a general buying movement. We quote the Cleveland 
market as follows: 

Se eee 


aoe Strong Foundry....22 50@ 2300 | Gray Forge, valley......... 21 00@21 50 
©.3 Foundry...............21 50@ 2200 | Lake Superior Charcoal. 25 00€@26 oo 
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FINISHED MateriaL.—The plate mills have been pressing 
for business in the past week and it is intimated that 2.15¢, 
Pittsburg, which was the minimum up to last week on Besse- 
mer tank plates has been shaded. Eastern mills have been 
pushing rather more aggressively for business in this terri- 
tory and have bid below Pittsburg mills in a few cases. We 
hear of a boiler steel contract on which the basis is in the 
neighborhood of 2.25c, Pittsburg. The American Shipbuild- 
ing Co. is in the market for 2,500 tons of plates and 1,500 tons 
of shapes for two new boats on which there is figuring. The 
agreement on steel bars, effective Feb. 1, seems to be main- 
tained, and Cleveland deliveries are now 2.35c, this being 
the price for all Ohio points to which the freight from Pitts- 
burg is roc per 100 pounds or over. Where the freight is 
less the price is based on 2.25c, Pittsburg. In bar iron there 
is moderate activity. The basis of 2.15c, valley, for com- 
mon, is generally maintained, though Eastern manufacturers 
are reported to be making correspondingly lower prices in 
that territory, and the question of holding trade there is 
now before the leading Central Western producer. Consid- 
erable sales of wrought pipe have been made in the week in 
view of the general expectation that higher prices will be an- 
nounced shortly. The sheet marketis firm and some mills 
are refusing to book orders for forward deliveries, having 
two or three months’ business already in hand. In structural 
material the market is generally quiet. A contract of 600 
tons for street car barn construction has been let, but no large 
building enterprises are on foot. 


CINCINNATI. 
Feb. 14. 


Matthew Addy & Co. comment on the outlook as follows: 
‘“*Business is going along about as usual, the most significant 
feature being the inquiries for large lots from the wholesale 
consumers and their disposition to put off actual buying until 
the last moment. There is one thing that must be remem- 
bered and that is, the great bulk of the iron that wil lbe needed 
the first half of this year was bought last year. The buying 
that will take place now will be by those consumers who did 
not buy quite all they needed and who will piece out their 
wants from time to time, or by those who believe that the 
present is the time to buy for delivery during the latter half 
of the year and so make sure of having their orders booked. 
There are several great foundation facts in the situation which 
deserve attention. The first of these is the increasing 
scarcity of coal and coke being felt at present in the 
United States, in England and the Continent. This is putting 
a solid prop under the iron market today. As an example 
of this, there were this week in Birmingham several offers 
for cargoes of coal and coke for Spain. The Tennessee Coal, 
Iron & Railroad Co., has an offer from New England for 
100,000 tons of coal and from the Pacific coast for 50,000 tons 
of coke. Yet the company is not able to handle this; in fact 
the shortage in the South is so great that last week the Ten- 
nessee company ran several furnaces slack, not having a full 
supply of coke. There never was a time when labor was so 
absolutely independent as at the present time. Men are 
being paid larger wages than for years and it is not possible 
to get as much work out of them as during the times when 
wages were low. There is not only trouble in running the 
coal mines, but there is trouble all through the South at the 
limestone quarries and at the ore mines. 

“In January Southern furnaces did not reduce their arrears 
of pig iron at all; in fact they went into February owing to 
consumers more iron than they did on Jan. 1. There have 
been a few odd lots of ironto be sold and these lots have 
been hawked around here and there, and on a quiet market 
a great deal more has been heard about them than either 
their quanitty or importance warranted. Even if not another 
ton of iron were sold by the leading furnace interest in the 
South for the next four months it would still have difficulty in 
that time in bringing its order books up to date. These 
are the simple facts in the situation, and any careful student 
of current statistics must be convinced that the position of 
the iron masters is one of immense strength."’ 

Rogers, Brown & Co. say: ‘‘The principal feature of the 
past week has been the extreme urgency on the part of 
consumers to have iron sent forward on existing contracts. 
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The output of furnaces on foundry iron has in general been 
. very disappointing. Many of them have been unable to get 
sufficient supply of fuel, and have either been blowing light 
or have been obliged to bank temporarily. The consequence 
is that the output has been irregular, ranging from high sili- 
con to mottled grades, without a due proportion of No. 1 and 
No 2 feundry and soft irons. The coke cempanies, who 
have a surplus of furnace coke to sell, have been pushing up 
prices, and the margin of profits for iron producers is no- 
where near the figure that is generally supposed. The im- 
pression seems to be gaining ground among buyers that it 
is not reasonable to expect a decline in prices during the con- 
tinuance of present conditions, and some of those who have 
been testing the market have purchased round lots for scat- 
tered delivery at best quotations obtainable. No. 2 foundry 
is especially scarce, and those wishing to buy basic iron find 
there are practically no sellers who will guarantee stated 
deliveries. The car companies and malleable concerns are 
greatly inconvenienced by the inability of furnaces to ship 
promptly, and the output of some of them is curtailed in 
consequence, There is a disposition still manifest on the 
part of many buyers to stay out of the market as long as 
they can, and if, as usually happens, they all come in to cover 
their requirements at about the same time, there is a possi- 
bility that the demand will push quotations higher, at least 
temporarily.”’ 
We quote for cash f. o. b. Cincinnati: Southern coke, No. 
1 foundry, $21.75; No. 2 foundry, $2075; No. 3 foundry, 
$19 25; No. 4.and gray forge, $19.75; No. 1 soft, $21.75; No. 
2 soft, $20 75; Lake Superior coke No. 1, $23.25 to $23.75; 
Lake Superior coke No. 2, $22.25 to $22.75; Hanging Rock 
charcoal No. 1, $25 to $26; Jackson county silvery No. 1, 
$30 to $31; Standard Georgia car wheel, $24.75 to $26.25; 
Lake Superior charcoal, $25.50 to $26.50. 


PHILADELPHIA, 

Feb. 13. 
~ Sentiment in the trade at large appears weaker than at 
last report. Increasing production of pig iron and the long 
halt in buying are having their natural tesult. Even at the 
concessions of 25 to 50 cents recently reported buyers are not 
disposed to do business beyond providing for immediately fu- 
ture wants. The production of pig iron is now at a yearly 
rate beyond 15,000,000 tons. Perhaps the fact that consump- 
tion is at this rate is the impressive element in the situation. 
At all events the feeling is not as buoyant as in the weeks 
before the opening of the year. To what this will come may 
not be fully shown for some weeks. Consumers are of the 
opinion that prices will come down, and they are consistently 
holding off for their purchases for the latter part of the year 
and also for iron that will be needed in the second quarter. 
Some sellers are not making any change in quotations, but 
as a rule trade is being held by concessions that appear neces- 
sary, though there appears no uneasiness among makers 
about the future. Quoted prices on standard brands are 
about as follows, for seaboard deliveries, with a rebate of 25 
to 50 cents to points within 100 miles south or west of this 
city: No. 1 foundry, $25 to $25.50; No. 2X foundry, $23 to 
$24; No. 2 plain, $22.25 to $22.75; mill iron, $20.25 to $20.75. 
It is reported that the Bessemer output of Eastern Pennsyl- 
vania furnaces has been pretty well contracted for up to the 
middle of the year and beyond. We continue the quotation 
of $36.50 to $37 on billets. Buyers are not willing to make 
large contracts at these figures and only small purchases are 
the result. We quote muck bar at $30.50 to $31 makers’ mill, 
with some activity. The mills are turning out large ship- 
ments of finished material on old contracts, and there is also 
a good distribution of new orders. Prices are somewhat ir- 
regular. On bars the Eastern association fixed 2.20c but 
sales are made at $1 a ton below this figure. The demand is 
good. Bridge builders, and locomotive and car works are 
considerable buyers in this and. other finished lines. Plates 
show the anxiety of mills to book business ahead and there is 
some variation in prices, though the general range is 2.30c 
to 2.40c on tank. On business in points in the Central West 
whete Pittsburg mills compete, these figures have been 
shaded. The sheet trade is reported more active, with prices 
more firmly held. We quote No, 27 at 3.20c. Structural 
works are filled up with orders and the prospects are good for 
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a continuance of ‘this condition. We quote beams and chap. 
nels 2.40c to 2.65c; angles, 2.40c to 2.65c for three-inch ang 
larger, and 2.50c to 2.65c under three-inch. Steel bars are 
quoted 2. s50c. 





The Tidewater Steel Co., whose plate mill at Chester, Pa, 
is nqw in successful operation, has removed its office in Philg. 
delphia from the Crozer Bldg. to 1310 Land Title Bldg. 





FOREIGN IRON AND STEEL MARKETS. 





The British iron'trade on Feb. 1 showed some effects of 
the South African war. Business was somewhat restricted ip 
warrants, makers being sold heavily ahead. But the tendency 
was upward. In the Cleveland district No. 3 foundry iron was 
quoted at $16.75 to $17. Bessemer iron was firm at $19.25 to 
$19.50. Bessemer warrants, West Coast, were quoted $18.25 to 
$18.75. Finished material showed considerable advances, Mid. 
dlesbrough reported an advance of $1.25 a ton in bars and 
angles, in a week, making a rise of $2.50 a ton in two weeks 
for bars. Marked bars, South Staffordshire, were quoted $55 to 
$56 a ton, an advance of nearly $17 in 12 months. Common 
bars, South Staffordshire, were selling at $50 to $51. Angles 
were quoted $40 at Middlesbrough and $39. 50 at Glasgow; steel] 
rails, $34.50 at Middlesbrough and $34 on the west coast; 
ship plates $39 to $40, or a slight advance at Middlesbrough, 
and $41 at Glasgow. 

Berlin reports indicate an almost unprecedented abundance 
of orders in the German iron and steel trade, with indications 
that the firm state of the market will continue for some time. 
Coal and raw material continue scarce, with many delays in 
transit, and generally insufficient rolling stock. Quotations 
for English raw materials have advanced decidedly, works 
having either to pay the price or close down. Belgium offers 
no relief. Foundry pig iron is quoted $20 to $21; Bessemer 
iron, $23 to $24; forge iron, $19 to $19.50; bar iron, $42 to 
$45; boiler plates, $49 to $51; thin plates, $44 to $47. 

Iron and steel works in France are very busy. At Paris 
beams are quoted $5.60 per roo kilos, equivalent to about $51 
per net ton; and merchant iron, $5.80 per 100 kilos, equiva- 
lent to $53 per net ton. Advices from Brussels are that large 
export orders are coming in, particularly for Australia. The 
exports of girders from Belgium in 1899 were 7 per cent less 
than in 1898, which with the great activity in the trade indi- 
cates that the home consumption was much greater than 
usual. 





Tue Mesta Machine Co., Pittsburg, made the first heat in 
its roll department of its new works, West Homestead, Pa., 
this week. This places all the departments in the new plant 
in operation, including the ingot mold department, steel foun. 
dry, machine foundry, chill roll and sand roll foundry, and 
the machine shop proper. This week the South Side plant 
of the company, formerly operated by the Robinson-Rea 
Mfg. Co., was closed down and a number of large machines 
have already been moved to Homestead. Next Monday the 
employes of the South Side plant will commence working in 
the new plant. A 43,000 pound steel casting is being made 
this week at the Homestead plant. In the roll foundry, there 
are a 15-ton and an 18-ton air furnace completed, and two 
30-ton furnaces nearly completed, while the company is also 
building two additional 15-ton furnaces and one additional 
18 ton furnace. This will make a total of seven furnaces, 
with a total capacity of 141 tons, which is the largest capacity 
in air furnaces erected in any single plant. The company 
also has the largest iron roll making plant in the world. The 
steel department, containing a 25-ton open-hearth furnace, 
also makes steel rolls. 





Frank Sleath has been appointed superintendent of the 
Pittsburg & Conneaut Dock Co.'s docks at Conneaut, O., suc- 
ceeding Capt. E. Day, who has been appointed land captain 
by the:Pittsburg Steamship Co., with headquarters in7;the 
company’s offices in the Perry-Payne Building, Cleveland. 





Those in control of the Uehling casting and conveying ap- 
paratus deny that they are about to consolidate their inter- 
ests with those of Heyl & Patterson, Pittsburg, and the 
Davies Pig Iron Casting Machine Co., Warren, O. 
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FEBRUARY 15, 1rg00. 
HIGH PRICES AND CONSTRUCTION. 

Achirtects and contractors in all parts of the coun- 
try have not alittle to say through their local papers 
in the past few weeks about the effect of high prices 
of material upon the carrying out of building 
plans. Much work is being figured on and much is 
in progress. ‘So far as the structural mills are con- 
cerned the discussion of the question of prices and 
of the carrying out or postponement of building 
plans, is of no immediate moment, for their capacity 
is engaged formonthsto come. The prospects now 
are, indeed, that the structural works will soon face 
the conditions with which the plate mills wrestled 
through three quarters of last year. 

The very condition that is complained of in some 
quarters, as though any manufacturer of material 
or set of manufacturers could remedy it, is only an 
inseparable feature of prosperous times. The per- 
son who has made such profits out of the country’s 
prosperity in the past two years that he is able to 
build a new home, to take stock in a down-town 
building enterprise, or it may be to extend the 
manufacturing plant that has been so favored by 
good times, is scarcely in position to protest against 
the manufacturer or seller of his building material 
sharing in the general advance. And those who 
have been swelling the general clamor against the 
present level of prices in iron and steel products, in 
lumber, in brick, stone, equipment — in every item 
that enters into building cost—and threatening 
postponement unless prices come down, may well 
consider whether their investment is better made 
under conditions like the present or those that pre- 
vailed in 1894 and the two or three year following. 
True, the difference between to-day’s and the panic 
basis is great, and the shrewd buyer is not attracted 
by prices generally conceded to represent the climax 
of a movement. Yet from the standpoint of a 
manufacturer adding to his plant, the question to 
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be asked is not so much what ‘the cost of the addi- 
tion will be as how long he may reasonably expect 
to be able to operate it to full capacity under sub- 
stantially the present conditions for profit making. 
There are those who would pay 50 per cent, perhaps 
100 per cent, advance even upon the prices of to- 
day if they could secure within jo days a duplicate 
of their present plant. So great are the possibili- 
ties of profit in business offered them, that the en- 
hancement of construction values over a panic basis 
would be earned back in a few months’ operations. 

Too often in the decision of the question of new 
erection, undue prominence is given to the fact 
of a large increase in first cost. It is to be con- 
sidered that the country is scarcely two years along 
on the up grade; and whatever be the precise posi- 
tion of prices this year or next year, the judgment 
of sagacious men is that plentiful and profitable 
business is likely for the few years just ahead. In 
the natural movement of things and leaving out the 
extraordinary, it is not to be expected that the old 
mistakes in finance, in industry and in speculation, 
will be repeated within a decade of the panic of 
1893. One impression concerning iron and steel 
prices, at least, must be reversed, we believe — the 
idea that within a few years the buyer of material 
will find the iron trade again at his feet, begging 
for business at any price, that rolls may be kept 
turning. The conditions both domestic and world- 
wide are such — most of them well known and not 
necessary to repeat—that the iron trade will not 
soon, if ever, fall into the abject position of recent 
years. The investor who postpones building till 
the return of 1-cent steel is in danger of foregoing a 
good many years of profits from his projected 
structure. 





PERSONAL. 


Geo. Burnham, Jr., of the Baldwia Locomotive Works, of 
Philadelphia, sailed this week for St. Petersburg. 

Robert F. Devine has been promoted to succeed the late 
William J. Devine, as superintendent of the Frankford Steel 
& Forging Co., at Ellwood City, Pa. Mr. Devine has had 
large experience in industrial operations and has the reputa- 
tion of being among the first in his line. It is safe to predict 
that a steady advance will be made at the Ellwood City plant 
under his supervision. 

Alfred Watters, for a number of years connected with the 
management of the Crane Iron Co., has become general sup- 
erintendent of the Thomas Iron Co.’s furnaces, with head- 
quarters at Hokendauqua, Pa. 

Samuel W. Vaughn, who recently resigned as superintend- 
ent of the Cambria Steel Co., blast furnaces, will, on March 
10, become superintendent of the Lorain Steel Co. furnaces 
at Lorain, O. 

John T. Wheeler, formerly in the purchasing department of 
the Grand Rapids & Indiana Railway Co., at Grand Rapids, 
Mich., has been appointed purchasing agent of the Sargent 
Co., Chicago, with office at 675 Old Colony Building. 

Thomas Rodd, chief engineer of the Pennsylvania Co, and 
consulting engineer for the Westinghouse interests, left Pitts- 
burg last week for England, with plans for the new plant of 
the British Westinghouse Co., at Manchester, Eng. Mr. 
Rodd expects to be gone about six weeks and before his re- 
turn will probably submit the plans to Pittsburg contractors 
for bids. British contractors will also be asked to give esti- 
mates and the rivalry between the European and American 
contractors promises to be interesting. 

Mr. James B. McKillips, of the bureau of costs of ,the Car- 
negie Steel Co., was promoted last week to the position of 
assistant auditor. He succeed J. J. Campbell, recently ap- 
pointed auditor. 
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H. C. Frick vs, Carnegie Steel Co., Ltd. 


Suit for injunction, and in certain contingencies, for re- 
‘ceiver, was begun by Henry C. Frick at Pittsburg, Feb. 13, 
against the Carnegie Steel Co,, Ltd., and Mr. Frick’s 40 
partners in the company. Of the steps that have led up to 
this sensational proceeding the public has been advised in a 
- measure in the publications that have appeared since Mr. 
Frick’s resignation from the chairmanship of the Carnegie 
Steel Co. on Dec 4, 1899. Mr. Frick’s retirement from 
official position was the immediate outcome of irreconcilable 
personal differences between himself and Mr. Carnegie. That 
these were the occasion of bitter feeling is abundantly evi- 
denced in the petition just filed at Pittsburg. Absentee pro- 
prietorship and rigid supervision and revision of the work of 
partners immediately in charge appear between the lines as 
original causes of what has grown to be in the past year a 
complication of disagreements. It is only to be regretted 
that an organization that has been the envy and admiration 
of stee) manufacturers the world over, and that is in so many 
respects unique, should now come into a publicity unpleas- 
antly unique, because of personal differences. 

Space is not available at the hour at which this is written 
to give in full Mr. Frick’s petition. The Associated Press, 
moreover, has made this unnecessary, since it has furnished 
the public with a very liberal synopsis. The suit turns on 
the differences that have come up over the value of Mr. 
Frick’s 6 per cent interest in the Carnegie Steel Co., Ltd. 
Figuring prominently is a certain ‘ironclad agreement”’ un- 
der which partners of Mr. Carnegie, on severing their con- 
nection with the firm were to sell to the Carnegie Steel Co., 
Ltd., their holdings at their book value. This ironclad agree- 
ment is not thus described in the petition, but it is referred 
to as a ‘“‘certain so-called ironclad agreement.’’ Mr. Frick’s 
contention is that the books of the company ‘‘do not now and 
have not recently contained a reasonable valuation of its 
assets. A very large quantity of its assets on the first day 
of January, 1900, stood upon its books at very inadequate 
valuations."’ 

It is stated that on Jan. 15 Mr. Carnegie and other partners 
“‘who had been forced by him to sign the same"’ presented 
Mr. Frick a notice ‘“‘purporting to be given under and in 
pursuance of said so-called ironclad agreement.’’ This 
called for the transfer by Mr. Frick of bis interest to the com- 
pany. He declined to comply on the basis offered, which was 
about $6,000,000, On Feb. 1, itis averred, President Schwab, 





at Mr. Carnegie’s instance, had Mr, Frick’s interest trans- . 


ferred on the company's books. ‘‘Carnegie further contends 
that he need not nor will not pay for your orator’s interest 
what it is fairly worth, but that he can only be compelled to 
pay a price which will be determined by himself and by the 
partners he controls, This price, he contends, can only be 
demanded by your orator in such small installments during a 
term of years of such duration as will, probably, not only 
enable the company to entirely pay for your orator’s interest 
by using the share of the profits applicable to them, but have 
a surplus left tothe company. Thus, it is a part of Carnegie’s 
scheme not only to seize your orator’s interest, but to make 
it pay for itself out of the profits, and thereafter leave Car- 
negie, in large part, the owner of said interests, with a large 
surplus of money besides."” Farther on the petition says: 
“Your orator denies that there is or was when said notice was 
given any contract under which the defendants have ac- 
quired, or lawfully can acquire, his interest in said firm.’’ It 
is also denied, and this is an important contention in the 
suit, that the Carnegie Steel Co., Ltd., formed July 1, 1892, is 
a limited partnership. Mr. Frick says he did not know until 
January, of this year, that the partnership was general, with 
individual liability, and not limited, with liability restricted 
to the capital. He made the discovery in consulting attorneys 
concerning the issues that had been raised. 

’ Three offers are made in the petition by Mr. Frick, which 
may be summarized as follows: 

(a)—To sell his interests in the firm at what three business 
men will judge them to be fairly worth. 

(b)—Tp execute new papers making a valid, binding, 
limited partnership, and to continue the firm, in all respects, 
as it was intended heretofore to do. 

__(¢)—To continue the firm, even if it is a general partner- 
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ship and all are individually liable, provided he be allowed 
to participate in the management, because to leave the gole 
management to Carnegie would result eventually as he 
(Frick) believes, in financial loss. 

If Mr. Carnegie refuses all these offers, Mr. Frick asks the 
court to dissolve the partnership and to have a receiver ap- 
pointed to sell the property, pay the debts and distribute the 
balance. Injunctions are asked for to prevent the transfer 
of Mr. Frick’s interest, as made on the books of the com. 
pany; to restrain the defendants from cunducting the busj- 
ness without permitting Mr. Frick to participate therein, A 
decree is asked annulling the ‘pretended transfer” of Mr, 
Frick’s interest and ordering the defendants to cancel on the 
books of the company all entries of improper and insufficient 
valuations of its assets. 


Some Inner Facts and Figures. 


Without attempting to give consecutively or in detail Mr, 
Frick’s allegations, we have selected some of the salient 
points of the petition, as it relates to the partnership inter. 
ests, the personnel and the effort made to buy out Mr. Car- 
negie’s interest last year: 

‘The percentage holdings in the Carnegie Steel Co., Ltd, 
as they stood Dec. 30, 1899, are as follows: Andrew Carnegie, 
58% per cent; Henry Phipps, Jr., 11; H. C. Frick, 6; George 
Lauder, 4; C. M. Schwab, 3; H. M. Curry, 2; W. H. Singer, 
2; L. C. Phipps, 2; A. R. Peacock, 2, F. T. F. Lovejoy, x; 
Thomas Morrison, %; George H. Wightman, %; D. M, 
Clemson, #4; James Gayley 1t-18; A. M. Moreland, 11-18; 
Charles L. Taylor, 4; A. R. Whitney, 4; W. W. Blackburn, 
¥%: John C. Fleming, 4%; Ogden Hoffman, \; Millard Hun- 
siker, 4; George E. McCague, 4%; James Scott, 4; H. P. 
Bope, 1-9; W. E. Corey, 4%; Joseph E. Schwab, \; L. T. 
Brown, 2-9; D. G. Kerr, 1-9; H. J. Lindsay, 1-9; E. F. Wood, 
1-9; H. E. Tener, Jr., 1-9; George Megrew, 1-9; G. D. Packer, 
1-9; W. B. Dickson, 1-9; A. C. Case, 1-9; John McLeod, 1-9; 
Charles W. Baker, 1-9; undivded, F. T. F. Lovejoy, trustee, 
%; total, roo per cent, $25,000,000. 

“‘Changes since Dec. 30, 1899: H. P. Bope bought 1-18; P, 
T. Berg bought 1-18; A. C. Dinkey bought 1-18; James 
Gayley bought 1-18; A. R. Hunt bought 1-18; Charles Me- 
Creery bought 1-18; total, 7-18. Held by F. T. F. Lovejoy, 
trustee, Dec 30, 1899. 4 per cent; held by F. T. F. Lovejoy, 
trustee, Jan. 1, 1900, t-g percent. This indicates that at the 
beginning of the present year four new partners were 
admitted, namely, A. R. Hunt, A. C. Dinkey, P. T. Berg, and 
Charles McCreery, and that Messrs. Bope and Gayley in- 
creased their holdings at that time, the former by 1-9 of 1 per 
cent and the latter by 1-18 of 1 per cent.”’ 

Of special interest are the statements as to the value of the 
company’s business; the price at which Mr. Carnegie’s inter- 
est was to be acquired last summer, in the Moore Brothers’ 
deal; the circumstances attending Mr. Frick’s resignation 
and the reasons therefor, and the attitude of Messrs. Phipps, 
Curry and Lovejoy in the present controversy. These are 
contained in the following extract: 

“The business of the Carnegie Steel Co., Ltd., especially 
during the last few years, has been enormously successful 
and profitable. With the then outlook Carnegie estimated in 
November, 1899, that it will realize from its business for the 
year 1900 a profit of $40,000,000, and I then and now believe 
that said profit will exceed $40,000,000. During the year 
ending Dec. 31, 1899, its net profits were $21,000,000. 

“Its assets on the 31st of December, 1899, were clearly 
worth more than $250.000,000. Within the last few months 
Carnegie has asserted the fair value thereof to be greatly in 
excess of that sum. He has further asserted that they are of 
such value that in ordinary times of peace and reasonable 
business prosperity in England the same could be readily 
placed on the London market on the basis of £100,000,000. 
Since the making of these assertions the value of these assts 
has largely increased. 

“Within the year 1899 huge additions to and improvements 
of the works have been completed, thereby adding enormous- 
ly to their producing power. Other additions and improve- 
ments, now in course of construction, which will still further 
greatly increase said producing power and future profits, will 
soon be completed. 

“For various reasons, none just, not necessary now to be 
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stated, but which will appear hereafter in the taking of the 
testimony, Carnegie has recently conceived a _ personal 
animosity toward your orator. This Partly arose from the 
failure of your orator, in connection with others, to avail of 
an option given by Carnegie in consideration of the sum of 
$1,170,000, to Carnegie paid, and now retained by him, as a 
forfeit to purchase his (Carnegie’s) interest in said steel com- 
pany, limited, for the sum of about $157,950,000, which sum 
Carnegie insisted should be so preferred and secured that he 
would virtually have a first mortgage on all the partnership 
assets and thus gain a preference over all his partners. 

“As has been heretofore said, on the 4th day of December, 
1899 without good reason, and from malevolent motives to- 
ward me, Carnegie demanded the resignation by your orator 
of his office of chairman of said company. This resignation 
in the interest of harmony was tendered. Since that time 
Carnegie has secured control of the whole association and of 
its affairs, and has compelled the co-partners, other than 
Henry Phipps, Jr., F. T. F. Lovejoy and Henry M. Curry, 
and perhaps others, who refused to carry out his orders and 
desires, to pass such resolutions and do such acts as he dic- 
tated, without regard to their conformity to their real wishes, 
or to their judgment, as to the true policy of the association. 
Many of the partners were unable or unwilling to incur his 
animosity, lest he might attempt to forfeit their interests in 
the association. Some of them were practically unable to 
resist his will because of their large indebtedness thereto. 

“In order that he might injure your orator, whilst benefit- 
ing himself, Carnegie conceived a scheme to forfeit the inter- 
est of your orator in the association, worth upwards of §$15,- 
000,000, in such way as would not oblige him to pay therefor 
one-half of its real value, and would enable him to make pay- 
ment therefor in small installments at very long intervals of 
time.” 

It would thus appear that the difference between the 
amount Mr. Carnegie is willing to pay for Mr. Frick’s inter- 
est andthe amount the latter considers it worth is about 
$10,000,090. 


RATIONAL FOUNDRY DESIGN. 








Foundry work is so much unlike that of the other depart- 
ments of a large manufacturing establishment that many 
employers and managers know very little about it, and are 
afraid to meddle much with it. Molding is a dirty trade, and 
few employers have gone through its routine as they have 
through the other shops and offices. There is, therefore, still 
much charlatanism in this department. Purchases are 
effected, and arrangements adopted without special know)- 
edge, and the molder is blamed if appliances and materials 
do not fulfill expectations. Employers who would see the 
folly of attempting to equip all machine shops alike will 
commit the error of fitting up a foundry in such and sucha 
way because some one else has one equipped in that manner, 

The result is that many existing foundries reflect no credit 
on the wealthy firms who own them, being ill lighted, il 
ventilated, cold and hot by turns, destitute of labor-saving 
arrangements, and ill supplied with suitable appliances 
generally, Or, on the other hand, they have been fitted 
up at great expense with appliances which are not adapted 
to the character of the work. Then blame is thrown on the 
foremen and molders as an unprogressive, ignorant set. To 
such firms reform will come only under the severe pressure 
of outside competition, which wil! render necessary the 
mending or the ending of the business, When laying out 
a new foundry the designer is confronted with many prob- 
lems, which are not easily solved. A common formula 
is utterly impossible. Each individual case must be studied 
and resolved on its own merits. To mention a few alterna- 
tives is the best way to state the difficulty. Which is the best 
method of transposition, —rails laid down for trolleys, or fiat 
plates, or overhead trolley tracks? How is a general solution 
possible? Again, what proportion should overhead travelers 
bear to swing cranes? Some would swear by the first, 
others by the last. Then as regards motive power, should 
this be steam, electricity or compressed air, and, if this is 
settled, which particular system of the many offered is pref- 
erable? In reference to methods of doing work, at what 
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stage shall hand work be displaced by machine work; and 
if the latter is decided on, what machines and what operat- 
ing agents are best? Outside of these mechanical problems 
lie those which deal with the working arrangements of the 
shop, the best location of stores, the extent to which subdi- 
vision of labor shall be carried, and much besides. 

It is clear, therefore, that there is but one course open to 
the foundry designer, and that it to thoroughly gauge the re- 
quirements of a given works, the average weekly tonnage, the 
character of the castings to be made,—whether light or 
heavy.—the proportion of green sand to loam, the proportion 
of core making, including whatever relates to these matters; 
and last, though not least, the probable extent of future ex- 
pansion, Then, havinga grip on these, the coat must be 
cut according to the cloth, and the foundry designed to fulfill 
these needs as far as the governing conditions will 
permit it.—[{Joseph Horner, in Cassier’s Magazine for Febru- 
ary. 





The Sheet [ill Consolidation. 





(Special Telegram.) 


PitrssurG, Feb. 14.—It was announced today that options 
have been secured on 16o of the 215 sheet mills of the country 
for the proposed consolidation. The four concerns that re- 
fused to give options on the remaining 55 mills are Zug & 
Co,, Pittsburg; Apollo Iron & Steel Co., Vandergrift, Pa.; W. 
Dewees Wood Co., McKeesport, Pa.; Whitaker Iron Co., 
Wheeling, W. Va. The committees representing the [ron and 
Steel Sheet Manufacturers’ Association, consisting of J. G. 
Battelle, Piqua, O.; A. W. Brown, Cambridge, O,; B. M, 
Caldwell, Bridgeport, O., and the promoters Judge W. H. 
Moore and his brother James H. Moore, of Chicago, met here 
yesterday afternoon and formulated the basis of the consoli- 
dation. 

The new company is to be capitalized at $52,000 000, one- 
half of which is to be represented in common and the rest 
in preferred stock. The actual value of the plants is repre- 
sented at $16,000,000 of the preferred stock and $10,000,000 
is to be placed in the treasury of the consolidation as a work- 
ing capital. The entire issue of the common stock is to be 
placed in a New York bank for one year at least before being 
placed upon the market and it may be even later than that 
date before it is offered for sale. 

The minimum quotation fixed for sheets is 3.05¢ for No. 27 
gauge and 3.10c for 28 gauge. Galvanized will be held at 75 
off and a 15 cent freight allowance asa minimum. Very few 
of the mills, however, will sell sheets at less than 3.20c for 
above gauges. Officers of the new company will be elected 
within 30 days. 


Steel by the Jones Direct Process. 


The Carteret Steel Co. is starting up the plant of the old 
Warren Iron Co., at Washington, N. J., and proposes to 
make steel by the Jones direct process, invented by Henry 
A. Jones, of Brooklyn, N. Y. The open-hearth furnace at 
this plant has been completely rebuilt. It differs from the 
usual type in that around the furnace proper, which is bur- 
dened in the usual way,are zigzag retorts or deoxidizers, heated 
by gas. The ore pulverized and mixed with coke, is ad- 
mitted through hoppers and when molten, passes into the 
furnace proper at the zone of fusion. This metal is expected 
to be free from carbon and enters the furnace escaping the 
zone of carbonization. The metal coming from the furnace 
is expected to be of a superior grade and readily and cheaply 
converted into steel in the open-hearth furnace. Steel of a 
very high and uniform grade has actually been made in 
small quantities. 

Ir is reported that the Ashland Iron & Steel Co., of Ash- 
land, Wis., has acquired practically a half interest in the 
West Colby Mining Co., the stockholders in which are Ash- 
land capitalists. Wm. E. Werder is president of the mining 
company and W. H. Hinkle, secretary and treasurer. 


Tue Straight Line Engine Co., Syracuse, N. Y., is exceed- 


ingly busy, having now from six to eight months’ work ahead. 
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THE IRON AND STEEL STOCK MARKET.” 





Denison, Prior & Co. say in their weekly iron and steel let- 
ter: ‘‘Although the past week has recorded a check upon 
the rapid upward movement of the common issues of the iron 
and steel companies, we are pleased to note that the halt in 
the advance has been of a different character from any here- 
tofore experienced. There are many reasons why these com- 
mon stocks should occupy a position of greater favor now 
with the conservative investor and speculator, than they did 
ayearago. The speculation in them during the early part 
of 1899 might be termed erratic to say the least. The buy- 
ing of today is based upon the actual showing of earnings, 
and not upon promises of what will be done. The policy of 
the American Steel & Wire Co. in displaying a properly 
audited account of their year’s transactions has done more 
to place the common issues of the steel companies on a firm 
basis in the confidence of the public, than any action that 
could have been taken. Their declaration of a dividend 
was a secondary matter. The fact that they are capable of 
earning a dividend on their vast capital more than fulfills the 
promise made by the promoters of the company. 

‘*The Federal Steel Co., is pursuing a similar policy, and 
on Tuesday, Feb. 13, declared two quarterly dividends of 14 
per cent each on the common stock. Itis said that the Na- 
tional Steel Co. and the American Steel Hoop Co. will follow 
the action of the other companies mentioned, and will issue 
statements of their earnings and declare dividends upon their 
common stocks, which, of course, will be very gratifying to 
their stockholders. 
™‘‘The present condition of the stock market is rather an 
indefinite one. There is a large contingent in the market 
which believes that the result of the present era of prosperi- 
ties have been discounted and as if the market should begin 
to reflect a change from that condition to one of lesser 
activity ip the commercial world. On the other hand there 
are many well posted operators who firmly believe that the 
present trade conditions in the country will not only con- 
tinue, but that business will become broader and better than 
any that has been seen, It is the clash between these two 
parties that holds the market on its present level. Trade re- 
ports do not indicate that there has been any cessation in 
commercial activity; on the contrary indications are that the 
pace has not only been maintained but that it is increasing. 
In the money market there is no fear expressed of any 
marked change in conditions.”’ 

The table below shows the changes in the iron and stee 
stocks in the week ending Feb. 11, also the high and low 
points for the year: 





WEEK 














VEAR. 
Name. di 

| | 

|\Open li zh) Low |Close High. Low 

jOpen | High) g “ 
Am. Car & Fdy .....| 16% | 8 6% | 18 Feb. 7/ 12% Jan. 15 
Am. Car & Fdy pr.| 64% | 66 64 64% | 6¢ Feb. 6/59 Jan. 29 
Am, Steel & Wire..| 55% | 59% | 56%6 | 5738 | soy Feb. 6 45% Jan. 15 
AmSteel & Wire pr! 95 | 95 93 | 93 05 Feb. 1 | & Jan. 15 
Am. Steel Hoop.....) 48% | 50% | 46% | 46% | 50% Feb. 6/ 41% Jan. 17 
Am Steel Hoop pr| 84 s6 | 84 84% | ve Feb. 6. 8o jan. 23 
Am, Tin Plate.......) 33% | 365% | 33K | 34% | 36 Feb. 7 | 27% Jan. 29 
Am. Tin Plate pr..| 53 | 53 | 524 | 82% | 83 Jan. 2) 80% Jan. 11 
Col. Fuel & Iron...| 47 | 48% | 45 | 45% | 48% Feb. 8 | 40% Jan s 
Federal Steel........; 56% | 574 | 54% 155% | 574 Feb. 6/| 47% Jan. 11 
Federal Steel pr....|. 75% | 77% | 7 75 77% Feb. 6/| 70% Jan. 10 
sestount anon hieges 49% | 5344 | 49% | 49 534 Feb. 6) 40 Jan, 26 

ational Steel pr..| 45 | 97 95 76 97 Feb. 6 | 92 an. 
Pressed Steel car_| Hay 58% | 55% | 55¢é | 58% Jan. 17 : ¥% Ja n 6 
seaeepeetencat pe 88 | 88 87% ' 87% | 8% Jen. 17/ 85% Jan. 9g 
epublic Steel .. 26 «=| 27% | 24% | 24% | 27% Feb 6) 19% Jan. 15 

Republic Steel pr..| 9% | 70% | 68% 68% | 70% Feb. 6 | 64% Jan. 18 
Tenn. Coal & [ron| 100% 101% | 95% ; 95% | 104 _! eb: 2/| 794 Jan 11 











Shaking Out Castings Hot or Cold. 


An inquirer in the Foundry asks ‘‘ whether it adds to the 
strength of the common agricultural gray iron castings to 
leave them in the sand until perfectly cool, or is there any 
advantage gained over the ordinary practice of shaking out 
hot. Our test bars go to show that those shaken out hot are 
slightly stronger?” To which Mr. W. J. Keep makes reply: 
“It does not make much difference in strength when small 
castings are removed from the mold if they are not red hot. 
The slower a casting cools from the fluid state until it ceases 
to be red hot the larger will be its grain. Strength depends 
almost entirely on the size of the grain and on the firmness 
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in which they knit together. Therefore, as} your test bars 
show the castings removed while they are red hot will cooj 
faster and will have a slightly smaller grain and be a 
little stronger. 

“The reason for leaving a casting in the mold is not to 
make it stronger in the way a test bar shows it, but is to pre. 
vent warping or the formation of internal strains. By slow 
cooling after the casting ceases to be red hot the particles 
have time to adjust themselves, and have a less tendency to 
pull apart. A casting that would crack if shaken out hot 
would not crack if left in the mold until entirely cold. The 
casting as a whole is therefore stronger, while the meta} 
itself is slightly weaker. In castings having heavy and light 
portions it is sometimes necessary to leave some portions 
covered and to scrape the sand away from other parts. The 
whole object is to so cool a casting that internal strains are 
avoided.”’ 





A VETERAN FOUNDRYMAN. 





An Octogenarian Who is Still Active in the Business, 


In a day when to an increasing extent young men are 
holding responsible places in industry, the continued partici- 
pation in management by one who has passed out of the 
seventies is especially noteworthy. On Friday, Feb. 9, N., P, 
Bowler, for years head of the foundry firm of Bowler & Co, 
of Cleveland, celebrated his eightieth birthday, and hundreds 
of friends called upon him to pay their respects and extend 





N. P. BOWLER, 


congratulations. Mr. Bowler was born in Scoharie county, 
New York, Feb. 9, 1820, of parents descended from John 
Alden and Priscilla Mullins, of the Mayflower. His early 
business experience was in mercantile lines. In 1849 he 
entered the office of a Cleveland foundry and a few years 
later became a foundry proprietor, having thus been identified 
with the business for half a century, the firm of Bowler & 
Co. being in existence most of that time. He is president 
also of the Cleveland Frog & Crossing Co. and a director of 
tne Cleveland Steel Casting Co. For a number of years he 
was president of the association maintained among Cleveland 
foundrymen, which preceded the present organization. He 
continues to carry in an active way the responsibilities of 
foundry management, being unusually alert and always alive 
to the rapidly crowding developments in latter-day business. 





Tue core-makers in Cleveland foundries have adjusted 
their differences with their employes. The men complied 
with the condition imposed by the foundrymen that work be 
resumed pending a settlement, and the conference resulted 
in the granting of a $2.50 minimum, the arrangement to con- 
tinue to Dec. 31. 
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Review of the Technical Press. 





BY DR. RICHARD MOLDENKE. 


The Effect of Annealing on the Magnetic Properties of 
Steel Sheets. (S/ah/ und Eisen, Dec. r and 15)—The be- 
havior of the laminated field magnets and armature cores in 
dynamo construction is so peculiar at times that much atten- 
tion has been given to this matter by the great electrical com- 
panies. Methods with tedious details have been devised, the 
object of which is to produce a uniformly reliable product so 
far as its magnetic permeability is concerned. The need of 
more light on the subject is in fact so urgent that a special 
committee was authorized, at the recent convention of the 
American section of the International Society for Testing 
Materials, to look into the behavior of iron and steel under 
electrical influences. Mr. Hans Kamps gives us some data 
of interest on one phase of the question. The problem of 
the chemical composition of iron as relatei to its magnetic 
properties is still unsolved. Weknow that the three great 
divisions of iron give corresponding readily distinguishable 
magnetic effects. When, however, it comes to a study of each 
division, that is, wrought iron, steel and cast iron, the laws of 
magnetic permeability, which should be well defined in their 
relation to the variations in composition, cannot be traced as 
yet. The reason for thisis patent. Not only does the chemical 
composition affect the magnetic properties of iron, but also 
the heat and mechanical treatment it has received. As long 
as it is impossible to give two pieces of sheet iron exactly the 
same treatment in the fire it is useless to analyze them and 
predict their magnetic permeability. It is necessary, there 
fore, to learn the actual effects of heating and forging a piece 
of iron or steel in order that a rational system of annealing 
dynamo material may be devised. It is a well known fact 
that annealing sheet iron for magnetic purposes sometimes 
improves it, and sometimes does the reverse. Why this 
should be the case we cannot as yet say. 

The points to be investigated would seem to be: (1) the 
maximum temperature of the anneal; (2) the duration of the 
heating process, and (3). the rapidity of heating and cooling, 
with a noting of the effects of possible irregularities in pro. 
cess. Mr. Kamps suggests the use of'a small electric fur, 
nace to carry out these experiments, as it is impracticable to 
do work of this kind in regular factories without serious in- 
terference with the daily routine. The experiments made on 
the duration of anneal given by the author show that the re- 
sults were negative, no effect due to a variation in time of 
anneal being proven. Nevertheless the data are of great in- 
terest in connection with the study of the theories of magnetic 
changes during annealing. A series of eight test strips taken 
from two sheets was secured. These were all heated to the 
same temperature, but varied in length of anneal from 35 
hours for the short anneal to 48 hours for the long. The 
Koepsel system of testing was used, and before the separate 
trials were made each piece was magnetized and demagnet- 
ized several times. The influence of the earth’s magnetism 
was carefully eliminated and the mean of a number of meas- 
urements taken. The maximum difference in losses by 
hysteresis in the eight samples before annealing amounted to 
21.6 per cent of the highest amount. Four of the samples 
were now subjected to an annealing process of short dura- 
tion, While all of the samples were improved magnetically, 
yet the maximum difference in the losses by hysteresis in- 
creased to 56.5 per cent of the highest amount as compared 
with 16.8 per cent before annealing these particular four sam- 
ples. The second lot of four test strips were now annealed 
for along period. The results showed no variation of note 
when compared with those from the short anneal. The second 
lot was now re-annealed for a short period and the first lot di- 
vided, one portion being annealed for a short period again and 
the other fora long one. The results show a marked de- 
terioration in the magnetic qualities. All samples were now 
subjected toa further long continued anneal Here again 
the result was a much poorer magnetic quality. The sum- 
mary of the tests would seem to indicate that the first anneal 
of the samples made a material of much better magnetic 
qualities, and all succeeding trials were useless, in fact detri- 
mental. 

The questions which now arise are: (1) In what manner does 
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the anneal affect the magnetic character of the sample? (2) 
Why does it improve the material in the one case and spoil it 
in the others? (3) Why is the annealing effect irregular in 
the various samples? We have as yet no satisfactory solu- 
tions to record. Light is shed upon the subject, however, 
by the recent discoveries on the nature of hardening steel 
and the microstructure of metals. It isto be supposed that 
magnetic changes due to annealing must be accompanied 
with physical or chemical changes in constitution, such as a 
change in the grain, the microstructure, and the form of car- 
bon andiron. A continuation of these influences must be of 
far reaching effect upon the magnetic properties. For in- 
stance, we know that a hardening of the material means an 
increase in the loss through hysteresis. Again the fact is 
patent that hardening a steel means that its carbon has been 
changed in form. Herta piece of ingot iron or soft steel to 
cherry red and the carbon is in one form only—hardening 
carbon—and is combined with the iron as ‘‘Martensite.’’ Cool 
this iron to 1,560 degrees F. and pure iron begins to separate 
out. The interesting fact may now be reported that at this 
critical point the temperature coefficient for the electrical 
resistance is suddenly modified. Above 1,560 degrees F. 
there is no change noticeable in this coefficient. Cool the 
iron down to 1,380 degrees F. and another critical point is 
reached, evidently as Mr. Kamp thinks, the one at which the 
nature of iron changes from a hard toasoft one. This point 
is the upper limit of the susceptibility of iron to magnetiza- 
tion; it will neither retain residual magnetism nor receive 
any by induction. The third and last critical point is reached 
when cooling down down to 1,250 degrees F.—the point of 
recalescence—when the hardening carbon changes to carbide 
carbon. Below this point it is impossible to harden steel, and 
this naturally affects the magnetic properties likewise. 
These critical points are reversed when the iron is heated. 
The hardening carbon may be readily separated from the 
carbide carbon by chemical means, the former being soluble 
only in hot acids, while the latter escapes as a gaseous car- 
bo-hydrate when treated with cold nitric or hydrochloric acids. 

The much mooted question whether iron is allotropic or not 
is founded upon physical phenomena. The circumstance 
that the various critical points of steel come closer together, 
in fact unite into a single one, when a high carbon steel is 
reached, indicates that several explanations of the hardening 
property shown by steel are possible and of equal weight. 
Osmond and his followers attribute it to the presence of 
allotropic hard iron, which is prevented from becoming soft 
by the presence of carbon Ledebur, on the contrary, to- 
gether with his adherents, can get along without allotropic 
iron and attribute the hardening of steel to the amount of 
hardening carbon present alone. Howe takes a position half 
way between, with the carbo-allotropic theory, by which the 
combination of hardening carbon and allotropic iron are said 
to account for the peculiar power of steel to harden when 
heated to a high temperature and quenched. If we were to 
assume that a greater or smaller amount of allotropic hard 
iron in the sheets to be magnetized accounts for the greater 
or smaller losses by hysteresis, the influence of hardening car- 
bon is not so apparent, for the very softest steel is universally 
used for laminated magnets. As this amount of carbon is 
seldom above a few hundredths of one per cent, and the pro- 
portion of hardening carbon in this total carbon reduces this 
still more, we can assume that a well annealed piece of dynamo 
sheet steel contains only traces of hardening carbon, or not 
enough to account for marked changes in its magnetic prop- 
erties. A more potent phenomenon is the remarkable coinci- 
dence of the critical points at which the forms of carbon 
change and the magnetic permeability is lost. The change of 
the magnetic properties with the change from soft to hard 
iron may be best attributed to the last mentioned occurrence. 
It is impossible to explain the increased losses from hysteresis 
by cold working in any other way than achange in iron from 
soit to hard. Cold working by damaging the crystalline 
structure, creating a greater number of smaller crystals, may 
increase the adhesion of the crystalline mass and therefore 
make the work of remagnetizing a little heavier, but then a 
change in the form of carbon is not brought about by me- 
chanical means. 

There seems to be only the allotropic theory of iron remain- 
ing to account for the changes in the magnetic properties of 
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an ‘iron under anneal, for. take the well known theory of 
fatigue of metals and apply it to the ‘‘ageing’’ of dynamo 
sheet iron, and one finds that the carbon conditions here are not 
changed at all. Nevertheless the continued remagnetization 
must necessarily affect the molecular conditions somewhat 
by reason of the internal friction produced, and when the 
carbon is very high its effect more than counterbalances 
that of a possible change from soft to hard allotropic iron 
for in making permanent magnets the effect of the carbon 
present is especially intensified by the addition of chromium, 
tungsten, titanium, etc. Summarizing the above points we find 
that the magnetic changes produced by annealing are caused 
by the changes in the proportion of hard and soft iron present 
as well as hardening and ca‘ivide carbon, but what their rela- 
tive value may be must be left an open question. In order 
to make use of the above explanation for obtaining practical 
results we must revert to the phenomena observed in the 
rapidity of the cooling of an iron at the critical points, this 
factor determining the proportion of the unchanged allotropic 
iron and hardening carbon remaining behind. It would ap- 
pear that the change from soft to allotropic hard iron, as well 
as carbide to hardening carbon can be effected instantane- 
ously, whereas the reverse operation is a matter of some 
time. It would seem to follow that the duration of the cool- 
ing process in annealing sheet iron has everything to do with 
the magnetic changes effected therein, while it is immaterial 
whether the metal was brought to the required temperature 
quickly or not. If.avery hot piece of sheet iron is cooled 
fairly quick the temperature drops rapidly about the critical 
points and the consequent hardening noticed has a very bad 
effect upon the magnetic properties observed. Rolling sheet 
iron produces this effect at every pass, and careful annealing 
is always resorted to if good magnetic results are required. 
It is sometimes noticed that the same anneal improves some 
plates and spoils others. This is due to the different position 
of the critical points in the two materials, a fluctuation in the 
speed of cooling striking one point slowly with good results, 
and the other rapidly with poor ones. It is therefore neces- 
sary to heat up to a point beyond the highest critical point of 
the material and then cool slowly and uniformly. The 
presence of manganese and nickel reduces the critical points 
very materially. Thus a 12 per cent manganese steel would 
be expected to be inert to magnetism at ordinary tempera- 
tures. This is really the case with Mr. Hatfield’s manganese 
steel. 

Regarding the influence of chemical composition upon the 
magnetic properties of an iron much can be said. So far 
only iron and carbon have been found of direct influence, the 
other elements being but of secondary importance. Thus 
silicon and aluminum remove gases and thus increase the 
permeability of aniron. Phosphorus, manganese and silicon 
affect the size of the crystal and thus also the magnetic prop- 
erties. The effect of varying quantities often gives opposite 
results. Thus a 12 per cent manganese steel cannot be mag- 
netized, but add more manganese and it is again amenable 
_ to magnetic influences. The size of the grain is quite in- 
fluential, for with it the adhesive forces change, and the 
molecular friction incident to demagnetization and remagnet- 
ization varies likewise. One can readily see a relation be- 
tween sizeof grain and magnetic permeability. Unfortu- 
nately we can prove little of the deductions given above by 
direct experiment, for we cannot distinguish the allotropic 
states of iron by chemical analysis, though they are theoreti- 
cally in existence. Nevertheless systematic trials should be 
made right along to get at a basis for properly annealing 
sheet iron for dynamo purposes so that the highest magnetic 
results may always be obtainable. 

Heat Treatment on Medium Carbon Steel. [7rans. Am- 
Inst. Mining Engineers, Dec., 1899)—Mr. R. G. Morse de- 
scribes some experiments made by heating .35 carbon steel 
in different ways and subjecting the treated bars to physical 
and microscopic tests. The object was to determine how ten- 
sile strength, elastic limit and size of grain were affected by 
heating to successive temperatures between 930 and 2,370 
degrees F. and subsequent slow cooling. Three-quarter-inch 
round rods, one foot in length, and rolled from the same bar, 
were used. They were heated to the desired temperature 
while enclosed in wrought iron tubes to prevent oxidation; 
time of heating was one-half, one, and three hours. When 
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heated sufficiently the rods were imbedded in lime to cog] 
slowly and uniformly. The Le Chatelier pyrometer was useq 
to determine all temperatures. After tensile tests sections 
were cut off and microphotographs made. The areas of the 
ferrite grains were measured and the percentages of ferrite 
and pearlyte calculated by their specific gravities—ferrite 
being 7.90 and pearlyte 7.84. An interesting diagram shows 
the relation of strength to grain area, the critical points 
being well marked. A series of 26 photo-engravures illus. 
trate the paper. The discussion of results gives the follows 
ing: Increasing the temperature of the steel regularly brings 
about a corresponding reduction in the elastic limit. The 
changes in the ultimate strength, elongation and reduction 
in area are not so marked. The area of the grains of the 
steel as shown by the microstructure are fairly regular until 
1,220 degrees F. is reached, when they begin to grow 
smaller, reaching their minimum at 1,650 degrees F. The 
steel now begins to change its appearance and at 2,375 de- 
grees F. a complex structure is the result, simple grains being 
changed to banded and lamellar forms. An interesting re- 
sult is the striking similarity between a specimen heated for 
half an hour at 1,220 degrees F. and another heated to 1,830 
degrees F. and cooled immediately. The point raised by the 
author is whether the heating to lower temperatures for 
longer periods will give the same results as a short stay in 
an intensely hot furnace, a point of sufficient interest to manu- 
facturers to be looked into more carefully. 





COMPETITION IN AMERICAN IRON AND STEEL.* 





BY WM. GARRETT. 


I believe our country's greatness and prosperity are mostly 
due to protection from foreign competition, thus encouraging 
home industry. Two tbings will stand forever to the credit 
of American manufacturers: 1. They never sold their product 
at the price of foreign goods, with the duty added. | 2. They 
never reduced their common labor to the level of the pauper 
labor abroad, though being compelled, from 1893 to 1898, to 
sell their product at a less price than the same product cost 
in the pauper labor countries. When the Morrill tariff bill 
was passed, Mr. Zug, senior partner of Zug & Co. of Pitts- 
burg, said: ‘‘I am sorry the high duty policy has been 
adopted, for while it will surely tend to cut down foreign com- 
petition, it will encourage and stimulate home competition, 
and I dread home competition more than I do foreign com- 
petition.”” He little knew in what a prophetic strain he spoke; 
and many of the great champions of protection, such as Mor- 
rill, Kelly, Garfield, and "Blaine, must have turned in their 
graves, some time in the period between 1893 and 1898, when 
our manufactured products were sold at less than in free 
trade countries. Who is there among us here, who did not 
experience a cold chill on reading what was called ‘‘ Blaine’s 
prophecy,”’ that if once free trade became a law, this country 
would be compelled to meet the low cost of free trade labor, 
and would become a howling wilderness? Who has forgotten 
the flow of eloquence during the debate on the Wilson bill? 
What a struggle between the giants of intellect! On one 
hand, it was stated that the amount of duty was a tax to the 
American consumer, not taking into consideration the cost of 
the American product at that time. On the other hand, it 
was stated that if the American manufacturer was ever com- 
pelled to produce his goods for the same cost as in free trade 
countries, then our factories would be closed, and our men 
would be idle, when right at that time iron and steel were sold 
in Pittsburg for less than on the European market. All this 
brought about by American competition. 

It is said that ‘‘ hunger knows no law;”’ neither does un- 
bridled competition. All honor, honesty and veracity go by 
the board. Gentlemen's understandings became a dead letter 
during the crazy period of unbridled competition, from 1893 
to 1897. Pools would be formed like pie crust, only to be 
broken. Manufacturers would meet and put up a small for- 
feit and take cath pledging themselves not to sell their product 
for less than a certain price, and then, as soon as the meeting 
was over many of them would rush with the haste of a war 
correspondent at the front, and wire their agents who were 
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waiting in their respective territories; to sell and load up ata 
little less than the agreed price. 

Ia quoting for foreign business, the American manufacturer 
would sometimes bid $2 or $3 lower than was necessary to 
secure the order. What the English manufacturer told the 
speaker was true, when he said: ‘‘ You Americans may beat 
us at manufacturing, but we can beat you at selling; we are 
better merchants, in fact.’’ Such cutting of prices was sim- 
ply suicidal. Yet all this time, the fossilized advocates of 
free trade sang the old parrot song, ‘‘the tariff isa tax.” 
What brought about this stampede in the cutting of prices, so 
that iron and steel was sold lower than anywhere in the world, 
right in Pittsburg, a manufacturing city in a country that has 
posed before the world as a leader in civilization? One of the 

reat planks in our political platform that brought about our 
unparralleled prosperity of 1892, was protection to American 
industries through duties on foreign imports. But why sell 
for even less than the free trade countries with their pauper 
labor? Simply unbridled competition, increased production, 
and under consumption. Why, pig iron has been sold in the 
Birmingham district for $6 per ton, and 


Bessemer pig in Pittsburg at . . $ 9.00 per ton. 
l ad 


Soft steel billets in the valleys at. . 13.50 

Wire rods in Pittsburg and Chicago at 19.50 “3 

Gteel valle at... ccc cee 16.00 “A 

Bar iron and steelat. ....... 2000 1% 

Steel strips for making pipe at. . . 19.00 “% 
| aaa ee i 
Barb wire (plain) at . 1.50 per 100 lbs. 


Wire nailsatlessthan....... 1.00 

These are about the lowest prices that iron and steel have 
been sold at in any part of the world, and all this when every 
article I have mentioned carried more or less duty, and ata 
time also when the government had a deficit and looked with 
a hungry eye to getting some revenue from foreign imports. 
If | were to be asked what wasthe most colossal political 
blunder and miscalculation, I would say it was by the framers 
of the Wilson and the Dingley bills. For in spite of the con- 
ditions surrounding them at that time, they expected to in- 
crease the revenue—in the one case by decreasing the duty 
on iron and steel, and in the other by increasing the duty on 
these products. Tariff for revenue only, from imports of iron 
and steel to this country, is as dead as one of the mummies 
lying at the base of the Pyramids. Competition trampled our 
tariff laws under foot. Natural laws are stronger than any 
laws made by man. The law of supply and demand controls 
production and prices, and the “‘ survival of the fittest’’ is as 
much in force to-day as it ever was. 

Another factor that aggravated matters was the increased 
production. Inthe manufacture of iron and steel in this coun- 
try on a large scale, it is generally the custom to have blast 
furnaces in connection with the finishing mills—notably the 
Carnegie Steel Co. and the Illinois Steel Co. And a blast fur- 
nace must be run continuously, or a great loss will be the 
result, so they had to keep going even at'a loss—the loss in 
operation being less than the loss in being idle. This, and the 
many improvements devised by the manufacturers, not only 
to save labor but to increase production; and added to all the 
free silver craze that spread itself like a mildew all over the 
country, caused a distrust among business men and buying 
ceased to a great extent. In the meantime, our free trade 
neighbors in Europe were jogging along nicely, getting from 
25 to 30 per cent more for their iron and steel, and paying 
dividends right along, while our American manufacturers ran 
riot in reckless competition. I firmly believe that just as 
much material would have been sold during our last panic if 
the price had been increased 25 per cent. 

But was there no good whatever derived from our terrible 
experience? In such fierce competition, there was a cloud 
that had a silver lining; for we were forced to seek an outside 
market, and we did. Ten years ago few if any American 
products in the shape of finished iron and steel could be found 
outside of the United States. Since then we have shipped 
many thousand tons abroad. When I look back only a few 
years, some very interesting features present themselves. 
I find in 1895 John W. Gates, then president of the Illinois 
Steel Co., in a hot controversy with the Chicago 7ribune on 
the tariff question, because some foreign rail makers had 
delivered rails on the Pacific Coast, Mr. Gates claiming that 
the duty on rails was too low. In 1897 I saw billets and wire 
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rods, made by the Illinois Steel’ Co,, in’ France’ and Great 
Britain. The former country had to pay a duty on the rods. 
In 1899 I find that the Illinois Steel Co. has secured a large 
order for rails and railway material to be delivered in Glas- 
gow, Scotland. I find, in the early part of 1899, Mr. Carnegie 
engaged with some New York papers in a hot controversy on 
the expansion question; and one of his strongest arguments 
in favor of the United States withdrawing its troops at once 
from Manila, was that Manila was of no earthly use to this 
country, as a customer for our products, seeing that it was 
thousands of miles nearer to British, German, and other 
European competitors. But at the same time the Carnegie 
Steel Co. had shipped many thousand tons of shipbuilding 
plates to the Clyde in Scotland, and had shipped thousands 
of tons of structural steel to Belgium—the cheapest points of 
manufacture in Europe. They were also supplying the 
American Steel & Wire Co. with 4-inch soft steel billets, which 
were converted into wire and shipped to all parts of the 
world. And I venture to make the assertion that the saying 
‘** The sun never sets on the immense empire of Charles the 
Fifth," might truly be changed to read, ‘‘ The sun never sets 
on the material made by the Carnegie Steel Co.’’ All this 
brought about by American competition. And I believe the 
present policy of our government is a wise one, i.e., holding 
on to what we have fought for and won, until at least the peo- 
ple of these islands are capable of governing themselves intel- 
ligently, and then leaving an open door for our produce in 
competition with all the other manufacturers of the world, 
This is our only salvation—free commerce with all the nations 
of the world. 

At the present time we are in one of the most prosperous 
periods in our history, if not the most prosperous, while just 
two years ago we were almost in despair and nearly collapsed 
with the low prices and hard times. Ere the funeral meats 
of a panic were cold, we have come upon one of the greatest 
booms we have ever experienced. Two years ago things 
seemed stagnant, while to-day every factory in the land is 
overcrowded with work; and pig iron is $24 a ton, against 
$9.25 a little over a year ago. What has brought about this 
great prosperity, all over the land? Was it done by special 
legislation, by some act of Congress? Have we put a stop to 
“‘ crucifying the people of this country on a cross of gold?"" I 
believe no man has ever been able to predict in advance the 
eras of prosperity and calamity. They are like the wind that 
bloweth where it listeth, and it is hard to tell whence it cometh 
and whither it goeth; but weare in it. I have heard some 
say that outside of the general confidence the business men 
have in the present administration, Joseph Leiter was the 
first to give the stagnant pool a stir, by his attempted corner 


in wheat. That at least gave the farmer his dollar a bushel 
for wheat, and the prosperity of the farmer is the foundation 
of the prosperity of the country. Then J. W. Gates put the 
brake on the ruinously wild competition in wire products; 
after which others got into line,until to-day we have the most 
gigantic combinations the world ever heard of. But this 
movement and the action of the consumer—who in turn seems 
to have lost all judgment—have brought about the most 
astounding results, so far as profits in manufacturing is con- 
cerned. 

I have been told that the city of Pittsburg to-day is produc- 
ing more wealth than any other city in the world. The Klon- 
dike gold mines are nothing in comparison; and all engaged 
in the iron and steel business are piling up wealth at an 
enormous rate. Their buying up ore beds, coke plants, steam 
ships, and railroads has alarmed the people, who do not know 
where this willend. But in my opinion, no trust or combina- 
tion can exist for any great length of time in this country. 
The spirit and enterprise of the people and Providence’s 
bountiful gift to us in coal and ore, distributed North, South, 
East and West; the millions of tons of iron and steel on the 
surface of the country; the basic open-hearth process that 
can utilize high phosphorus ore, which can be found in almost 
any State in the Union—all will combine to prevent monopoly 
in iron and steel. And when normal conditions are reached 
once more, the man who has his plant properly located geo- 
gtaphically, who has the most improved equipment, his stock 
unwatered, and with all good business management, will be 
the man that will win. Andone of the greatest agents that 
eventually will check and overthrow all combinations in the 
steel business, will be the basic open-hearth steel process, in- 
asmuch as less capital is required to commence operation, the 
raw material can never be cornered, and the product is more 
suitable for general use than Bessemer steel. I believe that 
the prophecy of the late Mr, Holley, made years ago, that 
the open-hearth process would be 1n at the funeral of the Bes- 
semer converter, will yet be fulfilled. 
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THE FRACTURE OF PIG IRON. 





BY EDWARD KIRK. 


It has been the practice of foundrymen and blast furnace 
men, for many years, and we might say ever since pig iron 
was first produced from a blast furnace, to judge and grade 
the iron by the fracture of a freshly broken pig. This prac. 
tice of grading iron is now being rapidly replaced by grad- 
ing from chemical analysis, which will no doubt prove more 
accurate to the majority of foundrymen. Yet a practice that 
has been in vogue for so many years must have some merit, 
and a few points from the old school may be of value to the 
foundry chemist, as well as to foundrymen. 
The characteristics of pig iron are as accurately indicated 
by the fracture, to the man who has acquired the art of judg- 
ing iron by fracture, as they are by chemical analysis. ‘This 
may seem a radical statement to the strong advocates of 
‘chemical analysis but it is none the less correct. There are 
many castings in existence today, made many years ago, 
_ for which the iron was chosen by fracture, that are in no way 

inferior to those made by chemical analysis. and in many 
cases superior to them. There are foundrymen today to 
whom the practice indicates as accurately the characteristics 
of an iron as does a chemical analysis. The uncertainty of 
judging irons by fracture comes not from the fracture not 
accurately indicating the characteristics of the iron, but from 
the foundryman not being able to judge its characteristics, 
in fact, few foundrymen have given the matter of fracture 
sufficient attention to become fracture experts. 

Among those whom the writer has met, who may be 
classed as fracture experts was Frank Lawrence, for many 
years foreman of the American Stove and Hollow Ware Co.'s 
foundry, and for more than 20 years and up to the date of 
his death a few years ago, the iron and cupola expert of the 
Isaac H. Shepherd Stove Works, Philadelphia, Pa. Mr. 
Lawrence could look at and feel the fresh fracture of a pig 
and say accurately whether it would or would not makea 
soft, strong stove plate. And he could determine in the same 
way, whether two or more irons when melted together would 
produce a soft, strong plate, and was never known to fail 
when left to use his own judgment of irons. He was one of 
the first foundrymen to use high silicon, or silver-gray iron, 
as it was then called, in a stove plate mixture and melted 
many tons of it, when other founders condemned it as a 
worthless rotten iron. 

Another expert of iron fracture is Thomas Magee, fore- 
man of the Bushill Iron Works for many years and up to the 
time the works were closed, to make room for the new United 
States Mint now being built at Poiladelphia. The specialty 
of this works was large rolls for rolling mills, and the success 
of the business which enabled the proprietor, Mr. Moore, to 
retire with a fortune was largely due to Mr. Magee’s knowledge 
of iron fracture, which enabled him to turn out rolls of any 
required degree of softness, hardness and strength. 

There are no doubt many other fracture experts employed 
in the various foundries throughout the country. They will 
generally be found in foundries making a specialty that re- 
quires a good quality of iron. The writer has met with some 
success in judging irons in this way, although by no means 
an expert, and many old foundrymen in different parts of the 
country will remember that he melted in their foundries iron 
which had been condemned and had lain in the yard for 
years. One of the successes in this line was at the Union 
Stove Works, Peekskill, N. Y., in 1876, when a large lot of 
iron which had been condemned and had lain in the foun- 
dry yards for five years or more was melted with another 
iron, said to be inferior, and a gocd soft strong iron for stove 
plate produced. Neither one of these irons had ever been 
seen or melted before by the writer and the mixture was 
made from the indication of the fracture without previous 
knowledge of the characteristics of the iron. Other successes 
met with were at the foundries of Perry & Co., and Rathbone, 
Sord & Co., Albany, N. Y., in 1876. The irons used at these 
foundries at that time, were Crane, Allentown, Thomas, Hud- 
son and Jager. These irons Nos. 1 and 2 had been used for 
_ years in the stove foundries in this locality and produced a 
soft, strong plate, but they had suddenly begun to run hard, 
while the fracture to all appearance indicated the same charac- 
teristics as when they ran soft. A mixture of these irons in 
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various proportions produced an uneven, hard plate. The 
hardness was first attributed to one iron and then to another, 
which in turn were left out of the mixture, and finally to 
the No. 2, which was all left out, and at the foundry of 
Rathbone, Sord & Co. only No. 1 Crane, Allentown and 
Thomas were being used when the writer visited their foundry. 

This mixture of No. 1 irons produced what the writer 
termed a sardwich iron, from the tendency of the hard iron 
to separate from the soft iron and form in a thin plate between 
two thin plates of soft iron, This frequently occurred over 
a large surface in plates not more than 3-16-inch in thick- 
ness. It would also separate from the soft iron in heavy parts 
such as lugs and one lug of a door or side might drill perfectly 
soft and free, and another drill free part way through, when 
a hard iron would be found that could not be penetrated 
with the drill. 

This characteristic of these No. 1 irons was afterwards found 
to be due to an attempt by the blast furnacemen to reduce the 
cost of their product by using a cheap Jersey ore, the iron from 
which did not unite with the iron from their other ores. To 
overcome this difficulty, it was suggested to Colonel Young, 
the foundry superintendent, and a foundryman of many 
years’ experience, that the fracture of the No. 2 iron indicated 
a softer and more even iron than the No. 1 and that a mixture 
of all No. 2 Crane, Allentown, Thomas and Jager be 
made. The Jageriron had been condemned and not used 
for some time, and the idea of making a mixture of this iron, 
the No. 1 of which was said to run hard, with all No. 2 of the 
other brands, which were also said to run hard, was too ab- 
surd to be seriously considered by the Colonel. But after 
some success had been met with in melting Jager and No, 2 
at the foundry of Perry & Co., the Colonel, not having im- 
proved on his mixture, was induced to try a charge of the 
above for grates and fire backs. This proved so satisfactory 
that an entire heat was melted from the mixture and a soft, 
strong, even plate produced. 

Numerous other instances might be given of judging by 
fracture irons never seen before but these are probably 
sufficient to show that the characteristics of iron are indi- 
cated accurately by the fresh fracture. Irons are generally 
judged by the color, size, shape, brightness, dullness, smooth- 
ness, sharpness, and regularity of the crystals in the frac- 
ture of a newly broken pig. A dark color is said to indicate 
a soft iron; a light color a hard iron; a large crystal, a soft 
iron; a smail crystal, a close or hard iron; a bright iron, 
a fluid iron; a dull crystal, a non-fluid iron; a smooth crystal, 
a weak iron; a sharp pointed crystal, a strong iron; and an 
irregular crystal, an uneven iron that will run hard in spots. 

The majority of foundrymen judge iron by these charac- 
teristics and they can generally predict very accurately from 
them in irons to which they have become accustomed, any 
change that may take place in the castings. But the ma- 
jority of them can not judge accurately irons, the fracture 
of which they are not familiar with, and for this reason they 
are very slow to try new brandsof iron. They frequently 
pay $1 or $2 a ton more for iron than the price of an equally 
good iron. The reason why they are unable to judge one 
iron as correctly as another, is that different ores impart to 
iron a peculiar characteristic, that is apparent to those who 
have not made a study of fracture in different brands of iron. 
This is illustrated in the case of the Crane, Allentown and 
Thomas irons above referred to. The Colonel was able to 
judge these irons correctly, so long as the same ores were 
used, but when a change was made in the ores he was all at 
sea, and increased the quantity of hard iron and decreased 
the soft, in his mixture, when a soft iron was desired. It 
may be asked, were not the No. 1 and No. 2 irons made from 
the same mixture of ores, and should they not have presented 
the same characteristics? They were made from the same 
ores and may have been made from the same cast in the fur- 
nace, yet they present entirely different fracture characteris- 
tics to the close observer and gave entirely different results 
when remelted. Inthe No. 2 the hard iron had blended and 
united with the soft iron, while in the extremely soft No.1 
it had not united and when remelted separated from it in the 
casting. This phenomenon in iron will be explained when 
melting shot and burned iron. The furnacemen, at whose 
furnaces these irons were made, employed chemists to ascer- 
tain the cause of this peculiar characteristic of the irons; but 
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they were unable to determine the cause, or suggest a 
remedy. And it is doubtful, even with the advancement 
made in the chemistry of iron at the present time, whether 
achemist would meet with any more success in handling 
this peculiar iron; for I do not think an analysis would 
show that the hard iron would separate from the soft when 
remelted. 

To attempt to illustrate the characteristics of fracture in 
pig iron, would only be a waste of space, for neither the 
artist, the engraver, nor the press, can reproduce them on 
paper in a way that would be of any value to the reader. To 
attempt to describe them so minutely as to enable the reader 
accurately to judge an iron would be equally useless, but a 
few points on the fallacies in fracture may be of value: 

The sow and the sow end of a pig shows a larger crystal 


AUTOMATIC DRILLING 


and more open iron than the tail end of the pig. The pig 
when broken in the center is said to show the average crystal 
of the pig and to indicate the quality of iron, but it does not 
always do so. The iron may be more accurately judged by 
breaking the pig near the ends and comparing the fractures, 
If the sow end indicates a very soft iron, and the tail end a 
hard or very close iron, the iron will run hard in a light cast- 
ing, and harder in a heavy casting some distance from the 
gate than near it. A sharp-pointed drawn-out crystal indi- 
cates a strong iron. This may be deceptive, as the shape of 
the crystal can be changed to some extent, by the way in 
which the iron is broken. A pig broken with numerous light 
blows will show a sharper pointed crystal than the same pig 
when broken with one heavy blow. This of course does not 
apply to high silicon irons, that break at the lightest tap of 
the sledge. A dark bluish fracture shows a soft iron, and a 
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light silvery fracture a hard iron. This is changed by the 
presence of silicon, and a light colored crystal may indicate 
a softer iron than a dark one; but the dark fracture is the 
stronger and better foundry iron. A high silicon iron without 
crystal and a white hard iron present similar fractures and 
are distinguished from each other by the silicon or soft iron 
having a light bluish cast and a dull ring, while the hard iron 
has a whitisu cast and a sharp ring. 
Philadelphia, Feb. 6, 1g00. 





AUTOMATIC DRILLING AND TAPPING MACHINE, 


A new type of drilling and tapping machine is shown in 
the accompanying illustration. It is a heavy tool and is 
particularly adapted for drilling, tapping, counterboring and 
facing such work as pipe fittings, drop forgings, boring small 
engine and pump cylinders, parts of agricultural machinery, 
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AND TAPPING MACHINE, 


steel gears and pinions—work in which the pieces themselves 
are not large, yet require that a considerable amount of 
metal be removed. The special features combined are power 
self feed, lever feed, hand worm feed, automatic stop and 
quick return for spindle. The feeding mechanism is very 
heavy, the worm gear being of steel and driven by a 
hardened steel worm running in oil. It is also heavily 
back geared, the rate of back gearing being 1 to 13, and is ar- 
ranged for tapping by the addition of extra pulleys for carry- 
ing open and cross belts. 

There are six changes of speed for the main spindle and 
by means of a compound feeding device six changes of feed 
are obtained for each spindle speed. This covers every range 
of work from boring ordinary holes X-inch in diameter up 
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to facing heavy steel forgings 8 inches in diameter or boring 

_ 10 or 12-inch cylinders. The spindle is 23¢ inches in diame- 
ter, of crucible steel, and is counterbalanced and fitted with 
hardened tool steel ball thrust bearings. All pinions are 
made of steel. The tables are of the bracket form and are 
massive, to prevent springing. The countershafts are 
always attached to the main frame as shown in cut. These 
drills are made so that they can be used as a single machine, 
or, by means of brackets any number can be bolted together, 
forming a gang. A suitable pump geared directly to the 
countershaft is furnished, fitted and connected with each 
drill or gang of drilis and machines are piped for conveying 
the Jubricant to the drill. These machines are built in three 
different sizes with rr-inch, 14-inch and 16-inch spindle feeds. 
Baker Brothers, No. 100-130 Post st., Toledo, O., are the 
manufacturers. 





READJUSTIMENT OF IRON MINING GOSTS.* 





BY WILLIAM KELLY. 


We of the younger generation of Lake Superior miners 
have often heard glowing stories of the golden period of $12 
ore, but that price is recorded for one year only, a year more 
memorable for the Jay Cooke failure, the panic year of 1873. 
After the resumption of specie payments in '79, the iron 
business had its record boom. For three years the price was 
high. Then a lower plane was accepted and for the succeed- 
ing 10 years, beginning with '83, the price from year to year 
varied less than before. Of the 1o years the price of five 
years, viz.: "85, '86, '87, "88, "89, amd ’92 was $5.50; 1884, 
$5.75; 1891, $6; 1883, $6.25; 1890, $6.50; 1887, $7.25. The 
average of the 10 years was $5.92. Passing over 1893, which 
was disturbed by the silver panic, the next six years show as 
follows: 1894, $2.75; 1895, $3.50; 1896, $4.50; 1897, $3.18; 
1898, $3.64; 1899, $3.65, giving an average of $3.54, a reduc- 
tion of go percent. The figures given for the later years 
cover ores now considered special, the price for the fictitious 
ore of fixed composition, which has been taken as the basis for 
valuing Bessemer ore for the last three years, being respec. 
tively 53, 89 and 70 cents less. Were it possible, however, 
to compute the average price of all ores, the reduction would 

‘be equally striking. How the change in values was met by 
the mines, it is the purpose of this paper to consider. 

At the outset, credit must be given for the share of the re- 
duction borne by the transportation interests. But how it 
was possible for vessels to carry ore from Duluth to Lake 
Erie ports for 60 cents a ton, and how the vesesls have de- 
veloped in size and equipment is another story. And his is 
not the place to consider in detail the modernizing of the 
Take Superior railroads. The importance of one tendancy 
of industrialism—the increase in the size of the units handled 
—both parts of the transportation system clearly demonstrate. 
The fall in price necessarily bore down first on profits. But 
they were quite insufficient for such a strain and the pressure 
of reduction had to be met principally in the cost. 

The period under consideration is not marked by any nota- 
ble invention. Nitro-glycerime and the power drill had loag 
been common places. Nor can the results be attributed to the 
general reduction of previously unknown methods or the ex- 
tensive application of untried forces. It is impossible to 
point out one or even any few causes that explain the reduc- 
tion of costs, At every mine the situation was met in a 
different way. The variety of the solutions, the ingenuity 
of their conception, and the courage of their adoption make 
the subject of the reduction of costs of mining ore on the 
older ranges of Lake Superior a fitting topic to present to this 
Institute. 

Viewed from the standpoint of an accountant, the cost of 
ore is found by multiplying the amount of labor by the rates 
of wages, adding the supplies consumed multiplied by the 
price, adding again certain charges, such as royalty, taxes, 
insurance, etc., and dividing the sum by the output. It 
seems proper to present the subject in this manner, because 
it emphasizes the importance of the output. Many elements 
make up the expenditure, the numerator of the fraction, but 
the denominator consists of one term only. The surest way 
to reduce the cost is to increase the output, while every ele- 





Synopsis of the Presidential address before the Lake Superior Mining 
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ment of the expenditure may be increased if it enables a cor. 
responding or greater increase in the output. 


Lower Cost with Reduced Output. 


Few who have not been through it can appreciate the agony 
of heart which seized us when in the fall of ’93 and the Opening 
months of ‘94 we realized that greater reductions must be 
made in cost to insure a continuance of operations and were 
confronted with the appalling condition that at the same 
time the output must be reduced enormously. It seemed as 
if, like the children of Israel in Egypt. we were asked to 
make bricks without straw. As dead work and the harder 
stopes were discontinued, it was pathetic to realize that even 
more men had to be turned adrift than the proport‘onal re. 
duction in output indicated. 

From '72 to ’85 the yearly average shipments were under 
40,000 tons. Eighteen hundred and eighty-seven was the 
hey day of the small mine. A 50,000-ton mine was then 
above the average. In 18g2 the average rose to over 100 000 
tons for the first time. From 1892 to 1896 may be called the 
100,000-ton period. The average for 1892 was 104 000 tons; 
1893, being under the influence of the panic, 73,000 tons; 1894, 
108,000 tons; 1895, 102,000 tons, and 15896, 1or,coo tons. A 
part of the shipments for "94, °95 and '96 was ore carried over 
from previous years and during that time the producing 
power of the mines wasrestrained. In 1897 the average of 
shipments rose to 120,000 tons, in 1898, to 165,000 tons and in 
1899 it was 159,000 tons. From this it appears that larger on'- 
puts have assisted to reduce costs principally during the last 
three years. The deposits of ore from which the tremendous 
shipments of recent years have been made, with perhaps 
one or two exceptions, were known and more or less exploited 
before the panic. The difficulty in marketing ore held back 
its extraction, and on the other hand, the possibilities of de- 
velopment of the older ranges, together with the unfolding 
of the wealth of the Mesabi, were potent factors in bearing 
prices and retarding effort. 

By far the largest part of the expenditures in mining opera- 
tions is forlabor. During the hard times every effort was put 
forth to reduce the amount of labor per ton. When the panic 
broke, the mines generally werc in a fair state of development. 
The only question being as to whether they should run at all, 
prospecting was abadoned and dead work stopped. This was 
a great help to the cost for a couple of years, but after awhile 
mining caught up to the developments and dead work had to 
be resumed. Stopping the dead work could be only a tem- 
porary expedient in the reduction of costs. It served its pur. 
pose and tided over the crisis. In many cases a permanent 
reduction in the amount of labor has been found in a change 
in the system of mining or in a change of details in its ap- 
plication, and it is probable that the necessities of the period 
have in some measure helped to effect the change. Where 
conditions make it possible to adopt a caving or settling sys- 
tem, the saving was often considerable, both in work and in 
timber, and there are a number of instances where this may 
be considered as the greatest gain that has been made, but 
it cannot be considered as a general explanation of the re- 
duction in costs, because in a great many mines the condi- 
tions did not permit the adoption of such a method. Such 
mines sought other ways to reduce. Some were able to make 
improvements in their mining system. Thus, in rooming in 
timbers, it was possible in some places to catch more ore in 
chutes than had formerly been the practice, and thereby save 
in shoveling. 

Economizing Equipment. 

The substitution of other power for hand power has been 
hastened. The field which afforded the greatest opportunity 
for development was that of transporting the ore from stopes to 
stockpiles and pockets. Before the panic three rope haulage 
plants had been established undergound, though two of them 
were afterwards given up. The large deposits under Lake 
Angeline were a particularly favorable field for mechanical 
haulage and electric systems were adopted before the panic. 
Subsequently at a number of other mines, mules were suc- 
cessfully introduced and helped materially to reduce the cost. 
Later a chain haulage plant was installed at the Chapin and 
the latest appliance to bid for honors is the pneumatic locomo- 
tive at the Aragon. A reduction in the cost of tramming per- 
mits of a further important saving by increasing the economi- 
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cal distance between shafts. Fewer shafts need be sunk and 
greater quantities of ore are made tributary to each. Some 
changes, too, may be noted in the method of hoisting. In 
many of the deeper mines, where the hoisting of men is an 
important matter, cages were early adopted and the practice 
with them was formerly quite general of rasing the mine car 
to the surface and carrying the ore in it from stope to pocket. 
When different grades were being separated this plan seemed 
to afford less danger of mistake or mixing. But many of 
these mines, while retaining cages to transport men and tim- 
ber, now hoist the ore in skips. The danger of mixing was a 
bug-a-boo and the saving has been considerable. Hoisting 
in skips leads naturally to some mechanical arrangement for 
conveying the ore from sbaft to pocket or trestle and the 
last few years have seen several commendable methods put 
into operation. 

The size of the units handled has increased rather slowly. 
The heaviest load of ore at the iron mines is five tons and the 
number of mines at which three tons are hoisted is very small. 
The usual load is two tons. In many cases the pay load is 
but a small fraction of the capacity of the hoisting plant. 
The last few years have undoubtedly seen progress, but there 
still remains room for considerable improvement at many 
mines, both in size of the cars and in the loads for the hoist, 

Steam shovels have been used about the mines for a num- 
ber of years; but at the beginning of the period under con- 
sideration, there were still many mines which relied on hand 
labor for loading the stockpiles. Every spring appeared 
stout, hardy men who applied for stockpile work. But they 
came in fewer numbers, until now the stockpile man has 
ceased to exist. In some cases the steam shovel may have 
driven him away, but in many others the shovel filled a 
vacancy. It may be said in general terms that the steam 
shovel has multiplied the efficiency of labor in the neighbor- 
hood of six fold and reduced the cost of loading one-half. 

We cannot note any extension in the use of machinery for 
the framing of timber, for the reverse is undoubtedly the 
case. This is due partly to the use of smaller or less timber 
and partly to the fact that the framing mills so far tried have 
not been satisfactory. It is, however, a proper field for the 
use of machinery. 

Under the necessity for retrenchment, the duties of every 
position were carefully scrutinized and readjusted. Thus a 
skip tender was dispensed with at one level by putting in a 
speaking tube to the next, or a skip tender was entrusted with 
the care of the pump, or a dry man required to look after the 
oils, or an oil man to make wedges. Those who had held the 
abolished places were not necessarily dismissed, but when 
possible, were added to the forces more actively engaged in 
increasing production. 

The question as to how much attention should be paid to 
appearances is always with us, but hard times naturally 
magnify the utilitarian side of the case. 


The Labor Factor. 


* ‘We come now to the second factor in the general formula 
which we have used to represent expenditure, the price of 
labor. Upon the reduction of forces in 1893, wages were 
reduced; for the most of 1894 they were 25 per cent lower 
than they had been in 1891 and 1892, and the efficiency of 
labor was excellent. Though wages rose slightly in 18g5, it 
was a year of dissatisfaction. In the early part of 1896 wages 
were raised to the 1892 level in expectation of a good year, 
but with the political outlook threatening the standard of 
values, the hopes were not realized, and wages and prices 
fell again, to gradually rise once more in ‘98 and "99 with the 
advent of prosperity, until now they are generally higher 
than this generation of workers has known. We have learned 
that the efficiency of labor does not depend upon the abso. 
lute amount of the wage, but upon its fairness, in considera- 
tion of the condition of business. The fair and equitable rate 
of wages may be sometimes high and sometimes low. If both 
parties concede the fairness of the rate, labor is efficient; if 
the basis is unfair, or thought to be unfair, there must be loss 
or friction. 


Saving in Cost of Supplies. 


The amount of supplies consumed received most careful 
attention. Fuel, timber and powder are usually the principal 
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items in the list, though some mines with water power re- 
quire little fuel; others have such conditions of rock and ore 
as to need little timber, and some require but little powder. 
We have therefore considered under the head of labor sav- 
ing, some economics that have been effected by the greater 
use of mechanical power. At the same time there has been 
a great improvement in machinery which has reduced the 
fuel bill. As the depth of the mines increases, and the flow 
of water enlarges, pumping, necessarily continuous, takes a 
large amount of power. When it becomes necessary to lift 
1,800,000 tons of water a year 1,000 feet, 2,000,000 tons 800 
feet, 1,300,000 tons 1,330 feet, 2,200,000 tons 560 feet or 2, 200,- 
ooo tons 750 feet,—figures furnished by our mines on the 
Menominee range—the principal questioh is which machine 
is the most economical, and we have seen installed several 
triple expansion direct acting pumps and one compound fly- 
wheel pump, giving duties of over 90,000,000 foot pounds. 
High class compressors with compound steam and air cylin- 
ders and improved valve motions have been coming into use 
as few ones are needed. Too often compressors are con- 
tinued in use that consume an excess of fuel, enough to pay 
for a good compressor in a very few years. The palm is easily 
conceded to the copper mines for hoisting engines and even 
on the iron ranges they are, as a rule, of larger and better 
types than the other machinery. The object of mining being 
to raise ore, hoisting engines naturally receive early atten- 
tion, so that it is not surprising that the number of new in- 
stallations of late years have been comparatively small, 
Several water tube boilers of different designs have been put 
into service at the mines. Mechanical stokers have obtained 
only a small footing. 

The more frequent use of caving systems has decreased 
the consumption of timber. That is one of the advantages 
sought. Some systems require a less number of pieces, 
while others save principally in the sizeof the timber. To 
the saving in the cost of the timber must be added the saving 
in the labor of handling it. Greater judgment has un- 
doubtedly been used also in mines rooming with sets in select- 
ing the size of timber. 

Without more data than are at hand it cannot be said 
whether much or little saving has been made on the whole in 
the use_of explosives by the change of'systems. Those plans 
which tend to crush the ore by excavating from below would 
seem to be more economical in this record. A tendency to 
use explosives of higher strength may properly be noted. 

When the panic came and the mines curtailed operations 
there was a surplus of mining material of different kinds 
which was drawn on until exhausted. Like the stoppage of 
development work, this “‘skinning’’ process could only be 
foratime and when expansion came again, replacements 
were all the greater. The reduction in the costof ore was 
aided by the reduction in the price of supplies, though not 
always in the same proportion. Thus, pipe fell 42 per cent, 
drill steel and castings 30 per cent, timber 25 per cent, coal 
23 per cent, powder and cylinder oil each 20 per cent and 
wire rope 1g per cent. A few mines found economy in sub- 
stituting wood for coal during the hard times when labor was 
plenty and stumpage accessible and cheap. 

In conclusion it may be said in general, that the first blow 
of the panic was met by a stoppage of exploring and develop- 
ment work and severe reductions in wages; thereafter, by 
rigorous economy, the strictest attention to details and the 
overhauling of methods and, as the outlook brightened and 
wages advanced again, by labor saving plans and the in- 
crease of outputs. 





Ir the proposed consolidation of bridge building companies 
should be effected and should result in an abatement of some 
of the practices which have been more or less common in the 
highway bridge business, the public might gain rather than 
lose. The results of free competition in highway bridge 
lettings have been a great expenditure on the salaries and 
expenses of traveling agents, and not infrequently a competi- 
tion as to which concern could pay the highest ‘price to buy 


the favor of the public officials in charge of the letting. It 
is the taxpayers, not the bridge companies, which have had 
to pay these bills in the end; and any consolidation which 
can wipe out these needless expenditures can afford to divide 
with the public, and stili have left a large profit for itself.— 
[Engineering News. 
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THE ARNOLD MAGNETIC CLUTCH. 





In the design of the modern electric power plant it is fre- 
quently found desirable to arrange the generators in such a 
way that they may be readily conrected to or disconnected 
from the prime movers according tu the exigencies of the 
service. This requirement was early realized by Bion J. Ar- 
nold, of Chicago, who recognized at the same time the limi- 
tations of the ordinary friction clutch for this purpose. He 
accordingly worked out a device which would meet modern 
requirements, and the result has been the development of the 
Arnold magnetic clutch, a number of which have already 
been built. 

These clutches are friction clutches, yet the friction be- 
tween the contact surfaces is not due to mechanical pressure, 
but to magnetic traction. The working parts are composed 
of metal having a high permeability, so arranged as to be- 
come magnetized upon the passage of direct current through 
the coils with which they are provided. The two parts of 
the clutch can be attracted together in this way with a pres- 
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tained—the ‘‘action and reaction’ being within the elute, 
itself, and consequently there is no resulting end thrust upon 
the shaft bearings and no additional friction load due to the 
operation of the clutch. 

The illustration, Fig. 1, shows the largest magnetic clute, 
in the world. It is 100 inches in diameter, and is capable of 
transmitting 3,000 h. p. at 150 revolutions per minute. This 
clutch is one of three now in use connecting the engines ang 
generators in the central station of the Imperial Electric Light, 
Heat & Power Co., at St. Louis, a view of the equipment of 
which is shown in Fig. 2. The experience with its plant 
demonstrates that this form of clutch is applicable to the 
large size units now being installed for power station pur 
poses, whereas the ordinary friction clutch becomes Specially 
unwieldy and unsightly after passing the soo h. p. size. 

It is believed that a clutch of the type shown can be gyb. 
stituted for the fly-wheel of the engine in many cases, thus 
making the weight and cost of the engine unit, fitted with 
magnetic clutches, but little more than the weight and cost 
of the small installation fitted with ordinary mechanical coup 





FIG. I.—LARGEST MAGNETIC CLUTCH IN THE WORLD. 


sure greater than that obtained in mechanical clutches, and it 
is only a question of making the clutches large enough to 
enable them to transmit power in any desired amount. The 
energizing circuit is controlled by means of a switch placed 
at a convenient point, which is quite a decided advantage 
over the ordinary friction clutch. It thus becomes possible 
in throwing a generator in or out of service to control it en- 
tirely from the switchboard, where all the regulating devices 
and measuring instruments are within the reach of one at- 
tendant. These magnetic clutches also possess the advant- 
ages of neat appearance and compact design. Even in the 
larger sizes the amount of space occupied upon the shaft is 
not much more than twice the diameter of the shaft, and by 
using a flange forged solid on the end of the shaft, they can 
be made to occupy even less space when used as cut-off 
. couplings. Owing to their having no projecting surface or 
parts to catch the air when in operation the windage resist- 
‘ance is negligable. The greatest advantage, however, of 
this form of clutch over others is the fact that it is self-con- 


lings. The current is carried to the clutch coils through con- 
tact rings upon the side of the clutch, and carbon brushes 
held by insulated brush holders. The electrical connections 
are simple and easily accessible for inspection. The unique 
feature of this clutch is the small amount of current needed. 
It requires no more than would be used by four 16 power in- 
candescent lamps, and the loss in the clutch due to the con- 
tinuous use of the electric current, while the clutch is in opera- 
tion amounts to only one-hundredth of one per cent of the 
power transmitting capacity. 

Although these clutches were developed for use in connec 
tion wtih the ‘‘Arnold system” of power station construction, 
they have been adopted for other purposes. A number have 
been made to connect large synchronous motors to their load 
in such a way that they can be quickly disconnected in case 
of accident, and tney have also been built for use upon line 
shafting. They are considered particularly applicable to use 
in connection with gas engines. They might eliminate the 
fly-wheel problem ot the gas engine in many cases, which of 
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itself would be an advantage. The manufacturers intend to 
— their use wherever it is desired to transmit power from 
P 


one shaft to another. 





LAKE SUPERIOR [IINING INSTITUTE. 





The sixth annual meeting of the Lake Superior Mining 
Iostitute which had Iron Mountain. Mich., as its headquarters, 
was one of the most successfu!, probably in many respects 
the most satisfactory in the history of the organization. The 
members gathered at Iron Mountain on Tuesday morning, 
Feb. 6, and at 9 o’clock took a special train on the Chicago & 
Northwestern railroad for the day's inspection of mines, those 
first visited being located east of Iron Mountain. The train 
service was excellently handled, Supt. W. B. Linsley, of the C, 
& N. W., so well known among the mining companies, being 
a member of the party, as was also Assistant Superintendent 
J. M. West, of the Peninsula Division. Among those who 
went on the excursions and attended the sessions of the In- 
stitute were the following: 

Geo. A. Newett, W. H. Johnston, Arthur K. Sedgwick, 
A. J. Yungbluth, Wm. E. McCutcheon, Will E. McKee, 
Jacob Harper, James Clancy, George R. Jackson, S. R. 
Elliott, James Stephens, D. Campbell, James H. Rough, J. 
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John A. Redfern, Hibbing, Minn. In addition to the above 
were representatives of the mines of Iron Mountain and 
vicinity. 

Excursions to Mines. 


The trip of Tuesday brought the members first to the Cundy 
mine at Quinnesec, a property of the Illinois Steel Co. The 
product of the mine, which is a hard ore, somewhat magnetic, 
is tow being shipped by rail from both shafts to the furnaces 
at South Chicago. A mile south of Quinnesec the visitors 
were shown the splendid paper and pulp mill the Kimberley 
& Clark Co. is completing. The magnitude of the equipment 
attracted the attention of all and brought out much favora- 
ble comment. Thus far about $2,500,000 has been expended 
and it is expected as much more will be put in the enterprise. 
Power is furnished by a double turbine wheel, the lower 
Quinnesec falls adjoining the mill, the fall being 65 feet. 
In the paper mill proper are 24 drying rolls weighing 7,500 
pounds each, and steam is supplied to them from a large 
plant. The main stack of this plant is 179% feet high and 
the diameter of the flue is 8% feet, that of the stack being 18 
feet at the base. 

The Aragon mine at Norway, Mich., was visited next. 
Here the pneumatic haulage plant, recently described in these 
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FIG. 2-—-VIEW SHOWING POSITION OF CLUTCH ON THE 


Tregoning, Alfred Collick, E. J. Butler, T. H. Martin, C. T. 
Fairbairn and E. J. Butler, Ishpeming, Mich.; Wm. Kelly, 
Wm. Bond, A. W. Thompson, F. Copeland T. R, Trudgeon 
and E. Roberts, Vulcan, Mich.; C. E, Porter, Howard Green, 
Jr., B. W. Goodsell and John Carey, Chicago; George H. 
Abeel and R. E. Roberts, Hurley, Wis.; Charles E. Law- 
rence and Charles W. Hughes, Amasa, Mich ; President H. 
C. McNair, of the College of Mines, Graham Pope, A. E. 
Seaman, and O. P. Hood, Houghton, Mich,; Henry Truscott 
and Nicholas Henderson, Lorette, Mich.; J. Parke Channing, 
New York; Samuel F. Miller, Oshkosh, Wis.; H. F. Ellard, 
R. C, Knight, G. A. Hellberg, William Williams and James 
B. Knight, Norway, Mich.; O. C. Davidson, E. W. Hopkins, 
and D. C. Peacock, Commonwealth; A. L. Flewelling, 
Samuel C. Bennetts, C. T. Roberts, D. B. McDonald, Arvid 
Bjork, Frank Scadden and H. H. Dyer, Crystal Falls, Mich. ; 
S. T. Beattie and H. D. Fisher, Florence, Wis.; D. T. Mor- 
gan, Republic, Mich.; Mark Elliott, Palmer, Mich.; F. W. 
Denton, Winona, Mich. : J. B. Cooper, South Lake Linden, 
Mich.; Thomas F. Cole, John H. McLean, Will H. Cole, 
Geo, Sutherland and E. C. Wall, Ironwood, Mich.; James 
S. Wall and Geo. L. Woodworth, Iron River, Mich.; Dr. Nel- 
son P. Hulst and Wm. D. Van Dyke, Milwaukee; Walter 
Fitch, Champion, Mich.; B. O. Pearl, Marquette; Welcome 
Hyde, Appleton, Wis.; E. F. Sweeney, Virginia, Minn. ; C. 
A, Lawton, Depere, Wis.; H. B. Alexander, Spokane, Wash. ; 
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ENGINE SHAFI 

columns, was the principal feature of interest. The steel 
shaft house, which is the only one in the region apart from 
that of the Aurora mine, was alsocommented upon, The 
new compressing and hoisting plants were inspected, the 
latter being furnished by the Webster, Camp & Lane Machine 
Co,, of Akron, O. The Vulcan and East Vulcan mines of 
the Penn Iron Mining Co, were ‘visited later. 
tramming plant was a matter of much interest at the Vulcan 
and it was pronounced the best in the district. The electric 
bell system was aiso the subject of favorable comment. The 
tram cars have eight wheels and are capable of unusually 
rapid work. The Verona mine, formerly the Southeast Vul- 
can, recently acquired by Pickands, Mather & Co., was 
visited, as was also the Loretto, a portion of whose workings 
are under the Sturgeon river. 

The railroad trip of Wednesday was to the minesin the 
Crystal Falls and Iron River districts. The Iron River mines 
are the property of the Oliver Iron Mining Co. The Dober and 
the Riverton are being extensively worked, and the Isabella 
and Miller will be wrought later. 
the Riverton and it will be necessary to divert the course 
of the river, Work is already progressing on this undertak- 
ing which necessarily will be an expensive one. The Dober 
mine presents the same problem. It has a large body of 
hard ore, the full extent of which is not yet known, A flume 
4 mile long is to be constructed at the Riverton to carry 
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The Iron river flows over 
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the water across the location. At the Riverton 30,000 cubic 
yards of earth must be removed.in changing the course of the 
channel. The Mansfield mine, the next property visited, 
was of interest because of the terrible calamity of Aug. 23, 
1893, when the Michigamme river broke into the mine and 
drowned 28 men. The course of the river was changed after 
the accident and the mine reopened. A new hoist and new 
compressor are to be installed. The product is largely Bes- 
semer ore while all other mines in the district yield non-Besse- 
mer ore. The afternoon of Wednesday was spent in looking 
over the mines in and about Crystal Falls, the principal ones 
being the Crystal Falls, Great Western, Lincoln, Monitor and 
Bristol. The last mine, formerly the Claire, is being operated 
by a company controlled by Oglebay, Norton & Co. The 
open pit plan was adopted. Considerable stripping was done 
and the ore will be milled to a drift at the bottom of the open 
pit, sent to the shaft and hoisted. A Gates crusher will be 
put in, the product being hard ore. 

The excursion of Thursday took in the mines at Iron Moun- 
tain—the Pewabic, the Millie and the great Chapin. In drift- 
ing at the Chapin great bodies. of water have been encoun- 
tered in the past year and these have formed one of the most 
difficult problems with which the management has had to 
deal. 


Sessions for Papers. 


The sessions of the institute for the reading and discussions 
of papers were held Tuesday and Wednesday evenings, the 
former at Iron Mountain and the latter at Crystal Falls. 
We shall publish later two or three of the prominent papers, 
having only space in this issue for a liberal synopsis of the 
address of President Wm. Kelly, of Vulcan. There were 
also read on Tuesday evening a paper by L. M. Hardenburg, 
on ‘‘Ore Concentration,"’ as carried on by the. Pewabic Min- 
ing Co, at the Keel Ridge mine; one by A. W. Thompson, 
electrician for the PennIron Mining Co., on the system of 
electric bells seen in the visit of the institute to the West 
Vulcan mine; and a paper by James McNaughton, general 
manager at the. Chapin mine, on ‘‘Mine Dams.’’ Mr. Mc- 
Naughton gave some details of the methods adopted to hold 
back water which had been encountered in great quantities 
in drifting in the Chapin mine and in making the cross-cut 
from the Chapin to the Hamilton. 

The papers of Wednesday evening were as follows: 
“‘Economy in Cost of Mining Machinery,’’ by Chas. H. Fitch, 
of Fraser & Chalmers, Chicago; ‘‘Method of Mining at the 
Badger Mine, Commonwealth, Wis.,’’ by O. C. Davidson. 
President Kelley presented a model showing the method of 
operating bailers in balance at the West Vulcan mine. 
Tandem drums are employed and it bas been found feasible 
to have one man operate both drums. A reduction in cost, 
as against the employment of pumps, was realized. As seen 
at the West Vulcan mine, this apparatus was one of the most 
interesting features in the three days of excursions, and the 
discussion of the topic was very generally participated in. 
In the discussion of Mr. Fitch’s paper the opinion was ex- 
pressed that hoisting engines should not be standardized, 
owing to the varying conditions as to capacity of skips, size 
of loads, depth of mines, etc. 

In the business session of the institute. an invitation was 
presented from Milwaukee to have the next meeting in that 
city. In all 54 new members were elected at the two sessions. 
The following officers were elected: President, Graham 
Pope, of Houghton; vice-presidents—-O. C. Davidson, Com- 
monwealth; T. F. Cole, Duluth; J. H. McLean, Ironwood; 
M. M. Duncan, Ishpeming; F. W. Denton, Winona; board 
of managers—E. F. Brown, Iron Mountain; Ewin Ball, 
Tower; Geo. H. Abeel, Hurley; Walter Fitch, Beacon; 
James B. Cooper, South Lake Linden; secretary, F. W. Sperr, 
Houghton; treasurer, A. J. Yungbluth, Ishpeming. A ban- 
quet at Iron Mountain Thursday evening brought to an end 
one of the most profitable and withal one of the pleasantest 
meetings in the history of the institute. 





New Publications. 

A valuable monograph entitled ‘“‘Condensers’’ has been is- 
sued by the Power Publishing Co., of New York. It is a 
reprint of lectures and articles on this subject from the 
columns of Power, by the editor F. R. Low. The only thing 
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that we would have stricken from the book is the leaf devoteq 
to “‘errata.”’ The price is 50 cents. 

From the American Artisan Press, Chicago, we have the 
‘Cornice Work Manual,"’ a 12mo. of over 200 pages, the mat. 
ter for which was compiled from the American Artisan, | 
is the only work of this character that has appeared in a num. 
ber of years, and with its illustrations and detailed instruc. 
tions will prove of value to those engaged in the working of 
sheet metal. 
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The annual meeting of the American Ax & Tool Co. was 
held at Pittsburg last week. A net profit of slightly over 
$100,000 was shown for the year. President Charles W. 
Hubbard, Jr., of New York, presented the financial report. 
The directors and officers were reelected. The company is 
said to be negotiating for the purchase of about roo acres of 
land on the Ohio river, a mile below Steubenville, O. Should 
the land be purchased all the plancs will be centralized on this 
tract. There are 16 plants scattered through the east. 





A charter has been granted the Eureka Iron & Steel Mfg. 
Co., Pittsburg, capital $25,000. The directors are Henry B. 
Hoarlander, of Blairsville; James H. McCrady and Edward 
J. Small, of Braddock; Benjamin H. Taylor, of Wilkinsburg; 
Peter J. Edwards, James E. Rodgers and Robert C. Duncan, 
of Pittsburg. 
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THE NEW SHELBY STEEL TUBE CO. 





The Shelby Steel Tube Co., with general offices in Cleve- 
land and capital stock of $7,376,400, formed in 1897 by the 
consolidation of the seamless tube companies of the Central 
West, has been reorganized in the past week as a New Jersey 

jon under the same name. The authorized capital 
stock is $15,000,000—$6,000,000 preferred and $9,000,000 com- 
mon stock. The stockholders of that company are to receive 
in preferred stock in the new company for each share of stock 
held in the old company one-half of one share of preferred 
stock and three-fourths of one share of common stock. The 
rest ot the preferred stock, with an equal amount of common 
stock, was distributed among capitalists. Frank O. Lowden, 
of Chicago, who had charge of the reorganization, says that 
its object is to distribute some of the stock among influential 
ple who will help to extend the business of the company, 
and to have the stock so widely distributed that it may 
more readily have a market value. 

The directors include R. L. Coleman, president of the 
American Bicycle Co. and A. A. Pope and H. A. Lozier, 
who are directors of that company. The other directors are. 
W. E. Miller, Cleveland; B. J. Williams, Shelby, O.; E. W. 
Bliss, Brooklyn, N. Y.; L. S. Hoyt, New Castle, Pa.; John 
L. McKinney, Titusville, Pa.; F. J. Carolan, San Francisco, 
Cal.; Frank O. Lowden, Chicago; James B. Dill, East 
Orange, N. J. It is expected that" the officers of the old 
company will take charge of the newcompany. They are: 
President, W. E. Miller; treasurer, W. S. Miller; secretary, 
H. H. Cockley; N. A. Gilbert will be general counsel. The 
stock, it is expected, will be listed on the Chicago Stock Ex- 
change. 

In his prospectus Mr. Lowden says the business is the 
manufacture of seamless steel tubes. The company is enabled 
to take a solid steel billet and draw it into a hollow seamless 
tube of any shape and dimensions up to four inches in diame- 
ter. ‘‘ The government requires this form of tubing in all its 
marine construction, the railroads are using it largely and 
increasingly for locomotive boiler tubing, it is essential in 
bicycles, and is used in many other forms. There is no con- 
flict, as I understand it, between the product of this company 
and the product of the National Tube Co. The business 
proved profitable from the first and has steadily grown until 
the assets of the new Shelby Steel Co. will be in excess of 
$5,350,000. This does not include good will nor the patents 
and secret processes, though the owners of these plants believe 
that their patents and a number of their secret processes are 
the most valuable assets. The Shelby company during the 
five years preceding June 1, 1899, earned $1,736,764, or an 
average a year of $357,334. But $5,000,000 of preferred stock 
will be issued, and but $8,150,000 of common stock.”’ 

The companies and plants included in the new Shelby Steel 


Tube Co. are the following: New Castle Tube Co. McCool 
Tube Co. Auburn Nut & Bolt Works. Hercules Seamless 
Tube Co, The Pope Tube Co, absorbed in 1899. The tub- 


ing end of the business of the United States Projectile Co. 
Ellwood Weldless Tube Co. Greenville Tube Co. Ameri- 
can Weldless Tubing Co., of Toledo. Brewer Seamless 
Tubing Co., of Toledo. United States Standard Drawn 
Steel Co,, Cuyahoga Falls, O. The Shelby Steel Tube Co., 
of Ohio. The Albany Mfg. Co., of Albany, Ind., absorbed in 
1899. The tubing end of the business of the Mansfield 
Machine Works. 


INDUSTRIAL SUMMARY. 


{It you are in need of machinery of any description, please notify The 
tron Trade Review, and we will put you in communication with our 
advertisers at once.) 


New Buyers in the Market, and Some of Their Wants :— 


The Newton Machine Tool Co., of Philadelphia, will be in 
the market shortly for a vertical boiler. 

The Anderson Malleable Iron & Mfg. Works, of Anderson, 
Ind., have been incorporated with capital stock of $75,000. 
Dirctors—John L. Forkner, Maurice S, Howe, J. B. Latchem, 
James and C. W. Beeker. 

The Shelby Machine & Foundry Co., of Shelby, O., has 
been incorporated with $10,000 capital. 

The Peoria Mfg. & Supply Co., has been incorporated at 
Peoria, Ill., with a capital stock of $20,000, for manufactur- 
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ing goods, by Charles W. O'Neill, William Murphy and 
Wm. G. McRoberts. 

The Ewald Brown Hicks Rolling “Mill Co., of St. Louis, 
capital stock $75,000, has been incorporated by J. H. Ewald, 
Benjamin Brown, George B. Hicks, Jr., and others. 

W. H. Robertson Steel & Iron Co,, Cincinnati, contem- 
plates the 'manvfacture of small rivets and is in the market 
for ro first class rivet machines, several wire drawing benches 
and other equipment. 


Fires and Accidents: — 


The buildings at Detroit formerly occupied by the Detroit 
Maileable Iron Co. and now being refitted for the Michigan 
Malleable Iron Co., of Delray, were damaged by fire to the 
extent of nearly $30, 000. 

Fire in Hoboken, N, J., destroyed the Elysian Machine 
shops, the brass foundry of W. & A. Fletcher & Co. and the 
plant of the Zenith Mfg. Co. Loss $80,000. 

The coke-crushing plant of the St. Clair Coal & Coke 
Works, at St. Clair, Fayette Co., W. Va., was destroyed by 
fire. Loss $12,000, insured for $4,000. 

The machine shop of Sprout, Waldron & Co., of Muncy, 
Pa., was destroyed by fire Feb. 7. The loss is about $80,000, 
with an insurance of $36,000. 


New Construction :— 

A nw machine shop for the Pennsylvania Steel Co.’s plant 
at Steelton, Pa., is under way. 

It is expected that the government will erect a steel plant 
at the arsenal at. Watertown, Mass. 

The Marion Steam Shovel Co., Marion, O., which is now 
running day and night, is reported to contemplate addi- 
tional building in the spring, to accommodate more men. 

The Marion Malleable Iron Co., Marion, O., added to its 
plant recently and increased its force by 120 men, 

The Baldwin Locomotive Works will soon make additions 
to their machine shops, costing $125,000. 

At Philadelphia, Macey, Henderson & Co. are receiving 
bids for the erection of a brick foundry and vault for the De 
Kosenko Mfg. Co, 

The buildings of the new Grand Rapids (Mich.) Malleable 
Iron Works are expected to be ready for operations early 
in March, 

Articles incorporating the Clinton Burnham Foundry Co., of 
Milwaukee, has been filed by Clinton Burnham, Carroll M. 
Towne and George Lines. The company will manufacture 
iron products and has a capital of $55,000. 

The Newton Machine Tool Co., of Philadelphia, will have 
plans and specifications ready about Feb. 15 for a three-story 
building adjoining the present structure. The addition will 
give the company floor space 250x100 feet and about. three 
times the present capacity. They will want a vertical boiler 
later. 

The Frankford Steel & Forging Co., of Philadelphia, with 
is enlarging its plant which 
It is also 


works at Ellwood City, Pa., 
will have floor space of about 4,200 square feet. 
adding large tools for machine forgings. 

The Pittsburg District :— 

H. H. McClintic, formerly manager and vice-president of 
the Schiffler Bridge Co., and Charles D. Marshall, formerly 
secretary and engineer for the same company, have opened 
an office inthe Park Building, Pittsburg, under the name of 
the McClintic-Marshball Construction Co. It*is said that a 
company will shortly be incorporated under the above name. 

The bursting of a 60-ton fly-wheel in the blooming mill of 
Howe, Brown & Co., Pittsburg, last week, caused damage to 
the extent of $1,000. 

Park Bros. & Co., operating the Park Steel Co., Pittsburg, 
have purchased 100 acres of ground at Jones and Elwyn sta- 
tions, south of West Elizabeth, Pa. A month agoit was an- 
nounced that Park Bros, & Co., had purchased more than 200 
acres in this vicinity for upwards of $200,000. The last pur- 
chase cost about $75,000. It is denied that the plant of the 
Park Steel Co. will be removed to these new holdings, how- 
ever. 

It has been decided by the officials of the American Steel & 
Wire Co. to install their recently ordered Uehling casting ma- 
chine on Neville Island. When the contract was let the 
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COCHRAN EF EE D-WAT E -R HEATERS 


It is within the province of a properly designed feed water heater to effect economies or increasés 
power so considerable that the cost of one of these appliances represents only asmall proportion of the 
savings made during a single year’s run. The saving or the earning capacity of a heater is something 
positive and tangib!e; something which can be computed or measured. No matter how economical the en- 
gines are in developing power—no. matter that the boilers are of the most efficient type for transmitting 
heat from the fuel to the water—a feed- water heater will improve the plant, and still further decrease the 


Four tons of coal can frequently be made to do the work of five tons, without a single change inthe 


engines or boilers, or in the way of running them; nine tons of coal can be made to accomplish nearly 
as much as ten tons, even in a plant where everything is run condensing. The factors iu each case are 


Exhaust Steam— COCHRANE Feed-Water Heaters—and Brains 


the latter being only the common-sense adaptation 
of the means at hand to meet the requirements. 
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machine was to have been built at the Edith furnace in Alle- 
gheny. ‘The removal of this furnace to Neville Island neces- 
sitates the erection of the casting machine in the same place. 

During the past few months the American Steel & Wire 
Co. has. acquired one tract of land after another on Neville 
iceland, below Pittsburg, until it has acquired 182 acres in all. 
The cost of the land is estimated at nearly $400,000. Upon 
this island the plants of this company in the Pittsburg dis- 
trict will shortly be concentrated. It is considered one of the 
finest manufacturing sites in the Pittsburg district. 

Davis & Young, Pittsburg, have contracted with the 
Dominion Iron & Steel Co., Sydney, Cape Breton, for the con- 
struction of 400 Otto-Hoffman coke ovens. Forty workmen 
were sent from Braddock, Pa., last week, to do the work. 

The W. Dewees Wood Co., McKeesport, Pa., will shortly 
erect an addition to its plant on a recently purchased tract 
near Charleroi, fronting on the Monongahela river. The ex- 
tension is made necessary by steadily increasing orders. 

‘The Monongahela and Star tin plants of the American Tin 
Plate Co., located in Pittsburg, will resume operations in a 
week or ten days. Both plants were closed down several 
months ago. The Monongahela isa 14-mill plant having a 
capacity of about 250,000 pounds of tin plate in 24 hours. 
Work has already been commenced upon the new cold mills 
that are to be installed in this plant. The Star is an 8-mill 
plant. 

The Westinghouse Electric & Mfg. Co. has asked for bids 
for the construction of another large building at East Pitts- 
burg that has been made necessary by the great increase in 
the business of this company. The building will be erected 
to the east of the present buildings and will be so connected 
with them by railroads that the handling of heavy material 
will be comparatively easy. The structure will have a total 
length of 540 feet and will consist of three bays that will give 
a total width of 327 feet. It will be of steel frame construc- 
tion with heavy columns and piers. Eight electric cranes 
will travel the entire length of the building and auxiliary 
cranes will be used to transfer from one track to another, 

The Riter-Conley Co., Pittsburg, has been awarded the con- 
tract for the construction of a forge shop for the Reading 
Iron Co., to be 300 feet long and too feet wide. The work of 
preparing the- material has already commenced. The final 
shipment of material for the San Paulo Electric Light & 
Power Co.’s plant, Brazil, was forwarded last week by this 
company. 

The Pittsburg Reduction Co. has let the contract for the 





erction of another plant for the manufacture of aluminum op 
the Canadian side of the Niagara river. 

The Leechburg Foundry & Machine Co. surrendered its 
charter in the Allegheny county courts last week and legally 
wound up its affairs. The company began business in Leech. 
burg, Pa., in 1874. The office of the company was in Pitts. 
burg. Last summer the business was taken over by the 
Mesta Machine Co,, and all the machinery and equipment ip 
the Leechburg plant was removed to the plant of the Mesta 
Machine Co. 

Mackintosh, Hemphill & Co. are installing two pair of 
reversing engines for the Carnegie Steel Co., one at Home- 
stead and the other at Duquesne. They are 55x60 geared. 
They are also erecting one 40-inch blooming mill for the com. 
pany at Duquesne. The Cambria Steel Co., Johnstown, will 
install two pairs of direct reversing engines, 55x60 geared, and 
one 4o-inch blooming mill from the same company. 

The Pressed Steel Car Co., Pittsburg, is working on a trial 
order of a specially designed steel hopper car for the Fur- 
ness Railway, Lancashire, Eng. The cars are to be of 100,- 
ooo toms capacity and are to be used in the transportation of 
coal and ore from the Lancashire mines to iron and stee} 
plants. The use of the steel hopper car will necessitate the 
adoption by the English steel companies of the American 
methods of unloading raw material. An order has also been 
received from the Philadelphia & Reading Railroad Co. for 
500 box cars, 60,000 pounds capacity. The cars are of an 
entirely new type and have the Schoen steel underframe and 
will be equipped with Fox trucks. Their length over all will 
be 36 feet. 

The Phillips Mine Supply Co., Pittsburg, will shortly let 
the contract for the erection of a foundry. This will mean 
a big addition to its present plant. 

W. F. Trimble & Sons, Allegheny, were awarded the con- 
tract for the erection of the extensive addition to the West- 
inghouse Co,’s plant at East Pittsburg. The addition is to 
be 1,200 feet long and 115 feet wide. The work is to be com- 
pleted in four months. 


Chicago District and Northwest :— 

The Streeter Brake Shoe Co, has been incorporated in 
Chicago, with a capital stock of $50,000, to manufacture and 
deal in metal castings. The incorporators are Alfred L 
Streeter, John H. Logeman and Wesley B. Cross. 

The Durst Mfg. Co., Chicago, has been incorporated with 
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a capital stock of $5,000, for manufacturing machinery. The 
incorporators are Philip E. Durst, William K. Otis and Lynn 
R. Rutter. 

The capital stock of the Sargent Co., Chicago, manufac- 
turer of steel and iron castings and brake shoes, has been in- 
creased from $350,000 to $500,000. 

The B. Hoftman Mfg. Co,, of Milwaukee, has increased its 
capital stock from $75,000 to $150,000. Iron and brass 
foundries are operated and steam and gas fittings are manu- 
factured. 

The Chicago Malleable Casting Co.’s new plant at 12oth st. 
and Center ave., whose buildings under one roof are 500x380 
feet, has been started successfully. At present 230 men are 
at work and the force will be increased to nearly 400. Large 
orders for the Pland Mfg. Co. are on hand. The officers are: 
W. H. Jones, president; S. J. Llewellyn, vice-president; J. T. 
Llewellyn, treasurer and general manager; E. H. Liewellyn, 
secretary; R. S. Smith, superintendent. 

The Milwaukee Steel Casting Co., Greenfield ave. and Clin- 
ton st., Milwaukee, Wis., has almost quadrupled the size of 
its plant in the past year. The plant now covers a ground 
space of 150x250 feet, and has a capacity of from 12 to 15 tons 
of light and heavy castings, ranging from an ounce to eight 
tons. At the present time the company is making about 
eight tons of castings aday. The company controls the 
Tropenas process for making steel castings for Wisconsin, 
and has two Tropenas converters inits plant. It makesa 
specialty of magnetic steel and tool steel, and has a consider- 
able business in manufacturing steel castings for dynamos, 
armatures and other electrical machinery. It now has orders 
ahead for the next 60 days. 

J. & G. Obenberger, manufacturers of ore and coal handling 
machinery and forgings at 123 to 127 Barclay st., Milwaukee, 
Wis., report a good demand for their products, and that their 
plant is now running ‘almost full. Among the specialties 














NEW YORK 








————————— 


manufactured by the firm are automatic coal tibs and 
buckets, iron ore buckets, clam shell buckets and hoisting car- 
riages. 

The Minerva Pig Iron Co., operating the Minerva bDilast 
furnace, at Milwaukee, Wis., has had an excellent démand for 
its pig iron. The company has sold most of its product for 
the first six months of this year, but has a small quantity 
of iron which it can deliver at that time. Plans até in pro- 
gress for considerable additions to the plant, which will 
about double its capacity, but until there is some slackening 
up in the demand for iron it will not be possible for the 
extensions to be made. 

The business of the Carborundum Co, is reported to be 
very satisfactory in ‘the ‘territory tributary to Chicago, the 
Western representative being Ed. J. Eames, 65 S: Canal st. 
A very general use of Carborundum wheels in foundries bas 
resulted from the efforts of the Western house, and their in- 
creasing employment in tool and general machine shop work 
is reported. A largely increased business in 1900 is looked 
for. The recent move to Canal st., and the carrying of stock, 
the range of which is being steadily increased, have proved 
advantageous, 


—_—_—— 


General Industria! Notes:— 

The Whitaker Iron Co. and the Wheeling Corrugating Co, * 
of Wheeling, W. Va., have been combined. The stock of the 
Corrugating Co. has been increased from” §15§0,000 to 
$5.000, 000. . 

The Standard Steel Range & Mfg. Co., Cleveland, has pur- 
chased the. buildings formerly occupied by the Aurora 
Vapor Stove Co. They have an area of 75,000 square feet 
of floor space, and will be used to extend the operations of the 
purchasing company. 

_ In the comparatively short time the Perfect Lubricating 
Metal Co., of Cincinnati, has been engeged in the making of 
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“PIONEER” 


PIG IRON. 


We have been appointed selling agents for the famous PIONEER 


brand and respectfully solicit inquiries and orders for it. 


Philadelphia, 
Clevelaad. 


. Rogers, Brown & Co. 


Pittsburg. 


Birmiagham 
Bostos .\; 


New York, 
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MOUNT SAVAGE FIRE BRICK. 





UNION MINING Co. 
Proprietors of the CELEBRATED Mount Savage Fire Briek 


“3 GOVERNMENT + STANDARD. & 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 
The Firet Manufactory of ite Kind in the U. S. 
Home Office and Works:—-MOUNT SAVACE, Allezganv County, Md, 


Sranch Offices :—Ne. | Breadway, New York, N. Y.; Land Title Bidg., Broad & Chestnut Sts., Philadelphia, Pa.; Fergusen Bigot 
Pittsburgh °*. Stewr. Fuller & Ce.. 249 Arcade, Cleveland, Ohie; NWN. A. Willlams Co., 219 E. Washington St., Chicago, Ii, 





YOUR 


Wire Rones, 
Manilla Rones, 
Gearing ? 


nie» Catalogue L, tells how. 


THE IRONSIDES coromsvus, o., 
_ COMPANY, U. 8A. 








When writing to advertisers, 
‘kindly mention this paper. 





WAY HOT PRESERVE / THE RIVERSIDE FOUNDRY CO., Cleveland, 0 





—<. vA. 


ANERSOL FOUNDED) 
ee WSANDSCICHITIED 
| 


) ROLLS 


/ CLEVELAND,O. 





a wire ml and Blast Furnace CASTI NGS Descrl ~~ Ky 
CHILLED AND HARD GUIDES A SPECIALTY. 








“OTIS” FIRE-BOX PLATES A SPECIALTY. 
Flange Plates, Ship Plates ‘Tank Plates, Steel Car Axles 


O I IS Steel Castings fom 100 td 75,000 Ibs, 


and Forgings of all Kinds. 


Head Office and Works, CLEVELAND, OHIO. 





STEE 





. ss 


Agencies: NEW YORK, 97 Cedar St. CHICAGO, Old Colony Bide. 
ST. LOUIS, 516 N. Third St. WASHINGTON, Kellogg Bida. 
MONTREAL, Homer Taylor, 183 St. James St. 
SAN FRANCISCO, John Woodlock, 154-156 First St. 











Free from blowholes. 


For particulars 
Send for circtlar M. 














Hercules Process 


STEEL 
CASTINCS 


True to pattern. 


Harvey. Ill. 


The Iron Founder 


A comprehensive treatise on the art of 
molding, including chapters on core mak- 
ing, loam, dry sand and green sand mold 
ing, also crystallization, shrinkage and 
contraction of cast iron and a full explan- 
ation of the science of pressures in molds, 
added to which are formulas for mixtures 
of iron, tables, rules and miscellaneous in- 
formation. By Stimpson BOLLAND. Illus- 
trated with over 300 engravings. I2m0.; 


Fine Finish. 


NEneULes Srace Caste co... 


The Iron Trade Review Co., 
CHICAGO. CLEVELAND. PITTSBURG 














lubricating metal it has met with such success that its busi- 
ness for 1899 is double that of the previous year. Iv addition 
toa good home trade it has had a large export demand, 
amounting to upwards of three-fifths of the total volume of 
the year’s business. The company has greatly enlarged its 
facilities and is able now to make prompt shipments. In the 
export trade shipments of car load lots have been made to 
England, France and Finland, and quite large quantities to 
other points in foreign lands. Indications point to a much 
larger business this year. 

The old Briggs Rolling Mill Co. plant at Findlay, O., is 
being put in shape for operation. 
. ‘The Harrisburg Foundry & Machine Works of Harrisburg, 
Pa., have booked a number of orders recently and are operat- 





ing both the new and old plants day and night. The orders 
on hand will keep the plant busy until fall. 

Articles of incorporation reorganizing the Morgan Engi- 
neering Co., of Alliance, O., have been filed by Wm Henry 
Morgan, Willis H. Ramsey, Mrs. Maggie Ramsey, Annette 
Sharer Morgan and Edward N. Huggins. The capitalization 
is $3,00,0000. The company will manufacture steam, hy- 
draulic, electric pneumatic, gas and power machinery, ia 
cluding guns and munitions of war. 

The annual election and stockholders’ meeting of the 
Cleveland (O ) Punch & Shear Works Co. was held last week. 
The directors chosen are: W. D. Sayle, J. H. Farley, H. 
Fuller C. E. Thomasand A. L. Assmus. The officers are: 
W. D. Sayle, president; H. Fuller, vice-president; CE. 
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U. BAIRD MACHINERY CoO., 


PITTSBURC, PA., '24-!26 First Ave. 
Machine Tools and Supplies. 


423-425 Water 8St., 
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Send for list of 
Second-hand Tools. 








Ore and Coal Handling Machinery 


For Blast Furnaces, Docks and Mines, 


MINING MACHINERY, 


HICH CRADE HOISTINC ENCINES. 


WEBSTER, CAMP & LANE MACHINE CO., Akron, Ohio. 











Denison, Prior & Co., 


BANKERS AND BROKERS, 
309-312 Garfield Building, Cleveland, 0., 


offer unsurpassed facilities for transactions 
in the iron and steel stocks, either listed or 
unlisted. 


Private wire connections with New York, 
Chicago, Boston, St. Louis and Philadel- 
phia. 

Long Distance Telephone M. 1138. 
Correspondence Solicited. : 





ACCCORECOCEREEDOREERRRER EER ceeeeSeceeeceeeeeeerseetete. 











Conestoga Building EDWARD E. ERIKSON, PITTSBURG, PA. 


Regenerative Gas Furnaces and Water Seal Gas Producers. 
waageeNO SMOKE. 





Producer Gas under Tubular Boilers, saving 20 per cent in fuel. 


CHAS TAYLOR’S SONS CO. 


Manufacturers of 


FIRE BRICK and ENAMELED BRICK. 








EFiRE BRIiIiC r:.. 


SUITABLE FOR 


BRANDS: 


SHAPEWORK OUR SPECIALTY. 
CINCINNATI, O. 


Workers of Carter County (Kentucky) 


FIRE BRICK 











0. K. CROWN. Furnace, Malleable, Mill, Foundry — 
oO. K. and Lime Kiln Work. 
A. OAK HILL FIRE BRICK AND COAL Co., | "& Molder’s Text Book, Price $2.°0 “we 


OAK MILL, OMIO. 











PROENI 








HORSE SHOES=ARE THE 
BEST HORSE SHOES MADE 


CATALOGUE SENT ON REQUEST. 








PHOENIX HORSE SHOE CO., POUGHKEEPSIE, N. Y.--SOLIET, MA. 





WE HAVE... 


BEAMS 
CHANNELS 


in stock and can cut and ship promptly. 


CUPOLA BRICK. 


MACBETH & CO., | 


CGLEVELAND, O. 
Telephone West 131. 


KENTUCKY FIRE BRICK WORKS. | 





FURNACEMEN 
Attention. 


We have three direct steam elevator 
hoisting engines with capacities from 3 to 
5,000 pounds, that were removed to make 
room for electric machines. All in good 
order. Write for particulars. 


M. J. O'DONNELL & CO., 
Cleveland, 0. 


“WOlNS SHHOM 13318 











FIREBRICK, KY. 








Thomas, treasurer and manager, and A. L. Assmus, secretary. 


MARDI GRAS RATES. 








To New Orleans and Mobile via Pennsylvania Lines. 

Reduced rate tickets for annual Mardi Gras Festivities will 
be sold this year to New Orleans and Mobile, Feb, roth to 
2sth, inclusive, good returning leaving those points not later 
than March rsth. Anybody may take advantage of the low 
rates, and any Pennsylvania Lines Passenger or Ticket 
Agent will furnish full particulars upon application. 

Home Seekers’ Excursions. 
For information about reduced fares, through time, and 


other particulars regarding Home-Seekers’ Excursions to the 
South and West apply to Pennsylvania Lines Ticket Agents. 





Tourist Tickets to Florida and Winter Resorts in the South. 


Ticket agents of the Pennsylvania lines will answer inquir- 
ies about low fares to Florida and winter resorts in the South, 
Full information concerning Tourist Tickets, time tables, 
etc., will be furnished free, Persons contemplating a South- 
ern trip may secure valuable information on the subject by 
merely inquiring of the nearest sopra ofsthe Penn - 
sylvania Lines, or by addressing C. L. Kimball, Assistant 

eneral Passenger Agent, Cleveland, O. Say where and 
when you wish to go, how many will be in the party, starting 
point, etc., and you will be promptly posted. The inquiry 
will not cost much effort—it will save considerable bother in 
arranging“details, as they will be looked after gratis. 
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THE GRASSELLI CHEMICAL CO. 


Cleveland, O. 
MANUFACTURERS OF 
Sulphuric Acid, 
Hydrochloric Acid, 
Nitric Acid, 
é Aqua Ammonia. 


Northampton Emery Wheel Co., 


20 S. Canal St., CHICAGO, ILL. 


STRICTLY 
CHEMICALLY 











NO. 3 H MACHINE. 

Arbor through bearings, 19-16 inch. Arbor through 
collars, 1 % inch. Length of bearings, 8 inch. Dis- 
tauce between wheels, 29 inches. Cone pulley, 4 % 
inch and 6 inch x 4 inch. Carries wheels up to 20 
inches diameter. 

COMPLETE CATALOCUVUE ON APPLICATION. 


CAR UNLOADERS, 








EXCELSIOR tRON WORKS CO., CLEVELAND, O. 








February 1s, 1900 


FRASER & CHALMERS 


550 Washtenaw Ave., 
CHICAGO,*ILL. 











Perforated Metals, Comet Rock 
Crushers, Mining and Ore 
Treating Machinery. 





Sole Makers of RIEDLER PUMPS. 





J. M. ALLEN, President. 
WM, B. FRANKLIN, Vice-President. 


F. B. ALLEN, Second Vice-President. 


J. B. PIERCE, Secretary and Treas, 





weg ee BRIGGS, General Agents, g2 and 33 
lark Bldg., 208 Superior St., Clevelan land, ©. 


Cc. A. BURWELL, Chief In or, 32 and 33 Clark 
Bldg., 208 Superior 6t., land, O. 


1. EB. WOLCOTT age one Clark 
Bidg., ya FE mor St. oa oO. ad 





WHAT HAVE YOU 
in Special Industrial Machinery? 
We have constant inquiries for special 
American machinery for the European 
market. Something new and without 
competition. Our facilities for placing 
same are unequalled. Offices, London, 
Paris, Berlin, etc. Gro. D. Morrat Co., 
Monadnock Block, Chicago, Ill. 


Mention this Paper. 





FOR 
ARTISTIC 


PRINTINC 
WRITE 


THE 
CLEVELANTr 
PRINTING & 
PUBLISHING CO., 
CLEVELAND, O. 
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§ FURNACES, 


Oil Furnaces, 
Coal Furnaces, 
Gas Furnaces. 














We build them for every purpose 
We guarantee they will do the work 


Fuel Oil 
Burning 
Appliances... 


Installed by us will give 
perfect satisfaction. ... 
Write for Catalogue A. 





~~ W.S.ROCKWELL & 60., 





| 26 Courtland &St., 
NEW YORK. 
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G : The Iron Trade Review is the 
The man-who whispers down a well, | Hest trade advertising medium 








Now is the time for you to 











spread out. : : About the things he has to sell, in the Central West. 
Extend your business and | Won't reap rg — dollars, Has the largest paid circula- 
create a demand for your de-| ex 6 . © climbs a tree and—hol-| ation in its territory. 
ers. x. 





vices in new fields. WRITE FOR RATES. 
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The Encyclopedia of Founding and Dictionary of Foundry Terms 


Used in the practice ot molding. Together with a description of the tools, mechanical appliances, ma- 
terials, and methods employed to produce castings in all the useful metals and their alloys, including 
brass, bronze, steel, bell, iron and type founding, with many original mixtures of recognized value in the 
mechanic arts. Also aluminum, plating, gilding, silvering, dipping, lacquering, staining, bronzing, tin- 
ning, galvanizing, britannia ware, German silver, nickel, soldering, brazing, ores, smelting, refining, as- 
saying, etc. By StmpsON BOLLAND, author of “The Iron Founder,” “ The Iron Founder Supplement.” 
12mo.; cloth; sent postpaid on receipt of price, . 2... 2. eee ee ee ee ew we wt + $3.00 





The manufacturig world is kept busy these days filling 
orders and some manufacturers seem to have acquried the 
notion that the present is a capital season for postponing 
their advertising. ‘‘Wait,” they say, ‘until business 
slackens. Then we will advertise to secure orders."’ That 
is to say, ‘‘Wait until dealers are all stocked up for the forth- 
coming year and then we will advertise for the fag ends of the 
season’s business.’ The man who adopts this policy will be 
advertising at the very time his shrewder competitor, who 
adverties now, will be busy filling the cream of the late orders. 
It is all very well to be rushed with orders now; but jf you 
want this state of things to continue you must work to secure 
orders for the future.—[American Artisan. 





The A BC oftIron. 


Is issued in cloth binding, and gives much valuable matter on 
how to reduce cost of mixtures, and on grading and mumbering 
of pig iron. CHAPTER HEADINGS :—Irou—What is it? Pig Iron. 
constituents of Iron. Numbering of Pig Iron. Grading of Iron. 
How to Reduce Cost of Mixture. Steel. Physical Properties of 
Metals Defined. Statistics. Early History and Manufacture of 
Iron. Former price $2.00, NOW $1.00. Order of Zhe Jrom Trade 
Review Co., 27 Vincent St., Cleveland, O. 





Persistence in Advertising —— 





In the expansion of business now bringing 
profit to so many manufacturers, advertisers 
who have made themselves regularly promi- 
nent in the past five years have been notabel 
in reaping the rewards of persistent publicity. 
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If You If You 
i WANT TO WANT TO 


; SELL BUY 
t Second Hand 








' Machinery, Tools or Equipmeut 








iy 

s of any kind ! 
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\ rtd ] 
| Send ten cents F PENTON’S LIST, 
smpieoy 116 Criswold St., AI 
I! DETROIT, MICH th 
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PEDRICK & AYER CO., Puicapecpnia, pa. 
AIR COMPRESSORS, 


Compressed Air Riveters, 


Hoists,Cranes and other Tools 
FOR SHOP, YARD AND FOUNDRY USE. 


Our newline of Caskey Pneumatic Riveters comprise several 
styles and sizes and are adapted for any kind of work. These 
Riveters secure the maximum pressure on a rivet with as lit- 
tle weight in the machine as possible. They work rapidly, 
without jar or shock, and give a uniform pressure on every rivet. 


SPECIAL STYLES BUILT TO ORDER. 


easuar MANNING, MAXWELL & MOORE, Sole saves acenrs, 


RIVETER. | 1e% 85, 87, 89 Liberty St., NEW YORK. 
~ Ae Chicago: 22-24-26 S. Canal St. Pittsburgh: Park Building. 
SEND FOR CATALOGUE. Cleveland: 26 S. Water St. 














JAS. H BAKER MANUFACTURINC CoO., 
When writing to advertisers Park Buliding. PITTSBURG, PA., U.S. A. 
please mention The Iron BPR phe an colle 
Trade Review. 1RONS FO RC i Ae cs HARDWARE 
To Order. 





Machines for Working Sheet Metal 


Patent Gav Shears. 
General Purpose Punch and Shear—seven sizes. 
General Purpose Forming Rolls—all sizes. 
Tools for Boiler Shops, Machine Shops and general iron manu- 
facturing industries. 

Address 


Bh» BERTSCH & CO.. Cambridce City. Int. 





q BERTRC),. past 
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STANDARD ENCINE LATHES 


With 


ial Everv 
— el ‘3 
Improvement. 
io , We build Standard Engine Lathes from 4. 
ve , a. “n> ‘_seertr compmeme )~7 inch to 60-inch swing inclusive, having every 
3 APG a ewes = possible improvement of value in an Engine 
Lathe. 


Ask for information and prices before plac. 
ing orders. 


We are also builders of a complete line of 
high-grade tools for Machine Shop Equipment, 











28-inch Swing Standard Engine Lathe. 


THE AMERICAN TOOL WORKS COMPANY, 


WORKS: CINCINNATI, U. S&S. A. 


Tey eee 


re ee 


New York Office: 120 Broadway, Geo. Place, Agent. Chicago Store: 68-70 South Canal Street, 
Boston Store: 36 Federal Street. 


Philadelphia: The Fairbanks Co. Baltimore : The Fairbanks Co. 
Cleveland: The Strong Carlisle & Hammond Co. 


New Orleans: The Fairbanks Co. 


+ a pa, ane 


= 





Roux, Fréres & Cie., 54 Bouelevard du Temple. 


London: Alfred Herbert, Ltd., 7 Leonard St., Finsbury: E. C. Paris: 
de Fries & Co., Act. Ges., Eschenbachgasse 9. 














i Be Coventry: Alfred Herbert, Ltd. ieteeds 
i a Berlin: de Fries & Co., Act. Ges., Kloster Strasse 13-15. ; : , 
. Dusseldorf: de Fries & Co., Act. Ges., Graf Adolf Strasse Antwerp: Nyssens Frérés, 33 Rue des Peignes. 
qT 83-87. Moscow: Alfred Sucken. 
i 
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i . 7 A. Power Pregs geared 1-50th size. Automatic Drop Press 1-50th size 


| |ROLLING MILLS] 
| i= PRESSES ) 
1 | MOSSBERC & CRANVILLE MANUFACTURING CoO., 
=: PROVIDENCE, R. | 


NEW YORK, PHILADELPHIA, 
126 Liberty St. Bourse. 





No. 2 Drawbench, 1-120th size. No. 9 Bolling Mill, 1 150th size 
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Punches, Dies, Meta Stamoing | 


BRASS, COPPER, ALUMINUM, 
— GERMAN SILVER, ETC. 


sample or sketch for prices. 
and oer rented articles made by contract. 


E. KONICSLOW & BRO., 
310-312 Seneca St., Cleveland, O. | 


Machinery ering We 


By Compression or Cold Swaging. 


Especially adapted to Px inting 
Wire Rod isand Wi re for Drawing 
For machines or information, 
address 


Ss. W. COODYEAR, 


Waterbury, Conn. 


THE W. F. DAYIS MACHINE CO., 


ROCHESTER, N, Y. 


BUILDERS OF 


Novelties 








mi aie CELEBRATED 
|} DAVIS 
KEY SEATER 





CUTTING OFF 


MACHINES. 


4180 


ENGINE LATHES, 


From 39 to 30 inch 
8.. ng. 


Send for Catalogue, 











ELECTRO- 
TYPING: 


We are partic ularly adept in mechanic al | 
wood engraving. Also make a specialty 
of fine half-tone photoengraving. Should 
be pleased to mail examples of our work | 





CLEVELAND 


on request. 





Covert Mfg. Co, | 


i ocaay } West Troy, N. Y. 
7 DERBY SNAP, | 


With Plated Rust Proofand 
Guarded Spr 








ring 


“THE LATEST AND BEST.” | 


For Sale by all Jobbers at Manu factur- 
ers’ Prices. 





The Cleveland Terminal & Valley R. R. Co 


(B. & O. System 
Depot foot of S8o.Water St. 


bw a _—- 








City Office 241 Superior St. Arrive. | Depart. 
) ge | Jctn. & Way Stations..| *6:25 Pp M| *7:254™ 
eeling & Chicago......... | *9:25 P M| t7:25 AM | 


Akron, Canton & Chicago 
Akron, Canton & Wheeling 
Akron, Canton & Chicayo 
Akron, Canton & Marietta 
Pittsburg, Washington, D.C 
RE *10:30 


vase ae] Geos eal 
*10:20 A M/| %3 pen 
Pres dente Pipes Jy i 
t2:10 P Mm tir:00 AM 


tDaily except Sunday. *Daily. Pullman’s Pal- 
ace Vestibule sleeping cars between Cleve! an | 
and Chicago, also Waseington, Balto and Ph 
delphia. 





PRRP BEER REER ERS 


A lareze and growing circulation 
among machine shop and toun- 
dry firms. has | 


THE IRON TRADE REVIEW) 
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Water, Gas and Steam Fitters’ Tools, 


“* ARMSTRONG” 


ADJUSTABLE STOCKS AND DIES, 


Vises (hinged), Improved Wrenches, Pipe Cutters, 
Clamp Dogs, Etc. 


Improved Pipe Threading and Cutting-off Machines, 


HAND OR POWBRR. 


Our No. O machine is designed for threading the smaller 
sizes of pipe—iron or brass—also bolts. Has two oom: 
one for pipe % to 1 in., the other for pipe 1X to 2 in. inclusive. 


The Armstrong Mfg. Co., 
BRIDGEPORT, CONN. 


New York Office, 139 Center St. 


- 
save belting, and save wear and | 
tear on machinery—if they're 





No. O Threading Machine. 
Power Attachment. 


8@ Our catalogue will interest you 





"4 


| rood ball bearings. | 
| BALL “fi 
A good ball > : bear- | Cleveland | 
| ing in which each ball is just | 
posers, | the —_ size as every Ball & Screw 
other ball—perfectly rounc - | 
fectly smooth, highly polished | Company, 


and of just the right degree of 
hardness and toughness. 


We make large Balls for the 

| SAVE bearings of heavy machinery, and 446 Cleveland, 
every ball we sell has these quali- 
ties. We haveasystem of testing Arcade, Ohio. 
which makes it practically im- U.S A, 


possible for anything but a per- 
fect ball to get through, and 
you're safe when you buy balls of 
us. 


POWER, 
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¢ THE PACE THAT KILLS. 


h The pace that kills ordinary belt 






ing, or rather unfits it for service 
after a year orso of hard usage— 
. such a pace the LEVIATHAN ac- 
complishes year after year with 


but slight inroads upon its 
strength and vitality. 
LEV'‘ATHAN BELTING 
et will work anywhere without damage to its 
texture—in underground dampnes*,in the 
9 heat of the forge room, or the dirt-laden are 
t of the Clay Manufactory 


¢ MAIN BELTING CO., Ht 
55°57 Market Street CHICAGO. 


3 1229-41 Carpenter St, , Philadelphia. 120 Pearl Street, BOSTON 
| Bu pu pe De Dude DL DL DDL DL De DE OX DE E565 O> OOOO OO aay 





Air Compressors 


for Air Lift Well Pumping. 


Air Compressors 


for Rock Drills, Coal Cutters, Air Hoists} 
and Pneumatic work generally. ' 


Pressure Pumps 


for Cotton Oil Mills and Cotton Com- i 
pressors. } 


Steam Pumps, 


Single and Duplex, of all sizes and for all | 
purposes. 


Duplex and Triplex POWER PUMPS. 


CORRESPONDENCE SOLICITED. 


HALL STEAM PUMP COMPANY, 


Pittsburg, Pa. 





-;| Who builds the best Mine Pump? 


PRESCOTT. 


Fred. M. Prescott Steam Pump Co., 


MILWAUKEE, WIS. 
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BEVEL GEARS 


with perfectly correct teeth cannot be cast or turned 
up with ordinary machines. 

We plane the teeth in gears we handle, and guar- 
antee them theoretically correct. Our machinery 
enables us to turn out such bevels up to eight feet 
in diameter. 

We would like to have your work and solicit cor- 


respondence. 


R. D. NUTTALL COMPANY, Allegheny, Pa. 











The VAN DORN & DUTTON CO,, 


General Machinists and Engineers, 
1796 East Madison Abve., CLEVELAND, 0. ' 


(jears and Pinions. 


We make Gears of Steel, Malleable Iron, Cast Iron, 
Brass and Rawhide, and furnish them complete or 
cut as desired. 


Gear Cutting of All Descriptions. 


Material and workmanship the best. 
Write us for estimate and prices. 


Pittsburg Feed Water Heaters and Purifiers, 


(Schlieper Patents). 

















CEAR CUTTING 


Spur Cears, 


Bevel and Mitre Cears, Sweet’s Steam Seperators, Ashton Pop Safety Valves, 
Worm Cears, and Steam Gauges, Bonar Ol! Filters, 
Spiral Gears, Bonar Gauge Cocks, Steam Appliances of all Kinds. 





Internal Cears. 
JAMES BONAR &CO., I116 Carnegie Bidg., Pittsburg, Pa. 


¥% to 50 inches diameter. 
48 Diametral to 2 inch Circular pitch, 


F. W. BULTHAR & 66. Subscribe for The IRON TRADE REVIEW, $3 per year. 











100-108 Canal St., CLEVELAND, O. 








THE BUCYRUS COMPANY, 


DESIGNERS AND BUILDERS OF 


Larger paid circulation and] | 
larger list of advertising patrons 
than ever in its history. These Saree. cee teams, Sectng estiows, Say 
THE IRON TRADE REVIEW now ne ee we eee —e | Simple, Compound or Triple Expansion Rogined, Pite Drivers 
has. Advertising in it pays. ‘ ae Wrecking Cars, Placer Mining Machines. 

coer = SOUTH MILWAUKEE, WIS. 
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THE HOOVEN, OWENS & RENTSCHLER CO., HAMILTON, O. 


Hamilton Corliss Engines. 








a 
tbe. 2? 


Engines for Rolling Mills, 
Electric Railways and 
Electric Light. 





Engines of all sizes and for 





all purposes. | 

46 South Canal St., Chicago. : 

H} 39 and 41 Cortlandt St., New York. : 
+ Lewis Block, Pittsburgh, Pa. 4 


Room A, Laclede Bldg., St. Louis, Mo. 
C. C. Moore & Co., San Francisco, Cal. 
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TING M i cI Complete Installations 
PIG Guaranteed Results. “ler 


_ Abt & PATTERSON, Mie & Contractors, 


PITTSBURG, PA. 
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‘TyrrYrreyeeferfeewr'esTTfr,T,T}T TTT, TT'T,,"".. 
F “i . FOR CASE-HARDENING, 
CARBURIZER is the most efficient material. 


. , It penetrates deeper, requires less time and 
is cheaper on account of its specific weight 
than aay other material now in use. 

CARBURIZER Goes not corrode the article 


CARBURIZER and iron or steci does not become brittle if 
property treated. The Carboe projected inte 





Cleveland Union Station. 


ennsylvania [,ines. 


Foot of Bank Street. 
TICKET OFFICES st Station, Euclid Av., Woodlané 











Av. and Wedd ol! House womer. by our Process ts not lost if it be found 
TRAIN OewTral Truss o reheat the hardened piece. 
“Daily. *Daily except Sanday. CARBORIZER contains no obnoxious sub- 
xDaily except Saturday. {Saturdays only. stances and is ready for immediate use. 
From CLEVELAND TO LEAVE ARRIVE For full particulars address 
Pittsburgh and Bellaire... 7:00 am f12:10 pm 
valem an Pittsburg bedtapenpannerand 8:00 am * 8:30 p" AMERICAN CARBURIZING co., 


Pittsburgh, Bellaire and Kast...¢ 3:10 pm ¢ 6:25 | m 160 Pearl Street, NEW YORK. 


Philadelphia and New — .* 2:10 pm ®11:30 # m 


htirraabbibb+ +b + 4+ » 4 4 4 4 bp bn be 
i i i i 
--e"rrerererereTreermeeeeeeee 
rTwrvreeeeeererrrrrrrrrrreryr™ 


Factory, Warren and Bay Sts,, Jersey City, N. J, 

















Baltimore and Washin -" 2:10 pm *1I:30#m TRADE MARK. ReaisTERED. 
Alliance and Pittsburgh. oe 2:10 pm *rr: gotm ‘~ewrrerrreefrereffefrftTTrTr'''s''''xv-"-"-" 
Ravenna sod Alliance eeeces re -- _ . 8:35 an FoVvrTrT7C7777707T7""""""""'""°"°"°°""TTT TT ee ee eee eT ee eee ee 
ent Wein ton ett pm ¢ 4:30 am FOR GREAT TENSILE STRENGTH, ELASTIC- 
aL cnn oot Pan ‘Handle Route ITY AND ELONGATION, COUPLED WITH 

P UNUSUAL NON-CORROSIVE QUALITIES. 
From CLEVELAND TO LEAVE ARRIV? 


Columbus and Cincinnati.........° &35 am * 5:40 pn 
Indianapolis and St. L.............. * 8:35 am ® 5:40 pn 


Meyer Abies om Nae Castings and Propeller Wheels 


co 





Made from 


| N | 
oa gy PARSONS MANGANESE BRONZE 


Cannot be excelled. Write for Particulars. 


Ze SOLE MAKERS 
* THE WILLIAM CRAMP & SONS’ 


Ship and Engine Building Company, 
| PHILADELPHIA, PA. 
BES Co's LATEST AND BEST. Selling Agents 


FOR 














Brass Founders 
as \ Supply Co.: 
are THE 

&. Obermayer Co. 

Tee All Right a ate 
oe and Chicago. 
Are Prices. 


J, W. Paxson, 
Send for cata- *niledeiphi 
logue if inter- F — ia, 





When you write to firms ested 
advertised in ourcolumns, Patent No. J. & McCormick Co 
580,205, YOU MAVE SEEN IT IMITATED. Pittsburgh,Pa 


Please mention the fact 
that you took thelr ad- 
dress from our paper. 
They will thank you for 
it. 


BRASS FOUNDERS’ SUPPLY CO.. Newark. N. J 





Between the Lakes and the Gulf, the Mississippi and the Al- 
legheny Mountains—the best buying section of the United States— 
is the BULK of THE IRON TRADE REVIEW’s circulation. In this 
section advertisers in all trade papers get best returns. 
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WRORE0000000000000 
THE STRUTHERS IRON & STEEL COMPANY, 


STRUTHERS, OHIO. 


. epee rs 


Of the Very Highest Quality Only, Galvanized, Cold Rolled, Roofing and Corrugating. Soft Sheets for 
ee Purposes, both Bessemer and Open Hearth. 
Our Galvanized Sheets are smoothly coated. No rough edges, apott and especially adapted for So nice and Eave Trough Work, 


THERE ARE NO B R SHEETS MADE. e have our own Sheet Bar Mill an = 1ip promptly 
odd sizes and gauges for pa naan and roo xfing purposes. 


Capacity 15,000 Tons Per Annum. 





sz NATIONAL STEEL COMPANY, 


‘AETNA STANDARD WORKS, 
Office at Bridgeport, Ohio. 


Manufacturers of 


} 
| SHEETS ano LIGHT PLATES 
| MERCHANT BARS ano SHAPES 
i GALVANIZED SHEETS 
| : CORRUGATED and FORMED SHEETS 


SALES OFFICES: NEW YORK, CHICAGO, SAN FRANCISCO, CAL., 
Empire Building. Marquette Building. 23 Davis Street. 








| | Oglebay, Norton & Co., The Originators and Only Makers of Inspected Foundry Pig Irons. 


i: LAKE SUPERIOR IRON ORES. CLI NTON and by ECTOR 

















i) — AGENTS — 
F  Rittnnecm. INSPEGTED FOUNDRY IRONS 
if Santiago, Cuba. 

HP pla CLEVELAND. PHILADELPHIA. walle =a 

i 4 SOFTNESS, STRENGTH, FLUIDITY, UNIFORMITY. 

j Pickands, MANUFACTURED BY 

| UL CLINTON IRON & STEEL CO. 

,) Mather & Co., FURNACES AND GENERAL OFFICES: NEW YORK OFFICE: 
ie , Pittsburgh, Pa. No. 15 Cortlandt St. 
| } IRON ORE, LAKE SUPERIOR CONSOLIDATED IRON MINES. 

lie : 

ra PIGIRONAND HIGH GRADE MISSABE ORES. 

' 9 | COAL ---- Adams, Ainslie, Duluth, Hibbing, Hartley, Linwood and Pillsbury Mines. 
i 

| 4 CLEVELAND, OCLEBAY, NORTON & CO., Sales Agents - Cleveland, Ohio. 





OHIO. 


im Tod, Stambaugh & Co., 
He LAKE SUPERIOR 


M A. HANNA & CO, 


i | | 206 Perry-Payne Building, IRON ORE, 


McKEEFREY & CO., eee PIG IRON AND COAL. 
Wa 
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I PIG IRON, CLEVELAND, OHIO. 

VE | OOAL AND COOKE. _ The A BC of Iron, 

Li Pree cradle PICKANDS, BROWN & CO., 

ql : . PIC IRON. 

‘ 

| | sierra NOW 800. | IRON ORE 

Die and FRICK COKE. 

| . Drake, Bartow & Co. | Oxmroset. 

| 3 CABEEN « Co. 

| IRON ORES. Real Estate Trust Building, Ratings 
516-516 Perry-Payne Buliding, Stee/ Billets and Slabs, both Bessemer and Open Hearth, 





iz CLEVELAND. Pig tron, Manufactured Steel, &c. 
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LIDGERWOOD CABLEWAYS 











silecstiaiaa 


we 
i> 





Manufactured Under 21 Patents. 


HOIST AND CONVEY LOADS ha TO 20 TONS 


FOR THE CONSTRUCTION OF DAMS, PIERS, 
WALLS, SEWERS, CANAL EXCAVATING, ETC. 


Send for book, ‘‘ Lidgerwood Cableways.”’ 
STEAM AND 


ELecTric ne sLIDGERWOOD MFG. CO. * rae 


Elevators «x« 
cs 
Conveyors. 
for handling Slabs, Billets, Bar Iron, Cowl, Ashes, Cement, etc | 
Shafting, 




















Pulleys, Patent Machine-moulded Rope | 
Sheaves, Clutches, etc. \s 


LINK-BELT MACHINERY Co., 


ENGINEERS, FOUNDERS, MACHINISTS / 











Chicago, U. 8S. A. 
LINK BELT ENGINEERING CO., P aILADELPHIA and NEw Yorke 
Electric Traveling 
Steam Jib 
Air and 
Hand Pillar 





Northern Engineering Works, 


: RA Re ES No. 6 Chene St., DETROIT, MICH. 


PRANES 212060 S20. 
*MACHINERY co AL AND ORE 


+ FOR HANDLING 


Tue BRowN HoISTING AND CONVEYING MACHINE Co CLEVELAND, Oo. 
[NEWYORK 26 CORTLANDT ST+LONDON 39 VICTORIA ST. SW. 




















——— 





JEFFREY @ 
ELEVATORS - CONVEYORS. 


TIME AND MONEY save by the 


of our 
specialties for the handling of Coal, ores, 
gravel, sand, ashes, grain, clay, cement, etc. 





— 44414 


| 
= — a 





“Century” Belt Conveyors 
Elevator Buckets. Cable Conveyors 
Seuel Conveyors. Columbian Separators. 
ains (all styles). Coal Washers. 
Sprocket Wheels. Coal Screens. 





For Catalogue, address 


THE JEFFREY MFC. CO., 
Columbus, Ohio, U.S. A. 
NEW YORK, 41 Dey Street. 














A. F. SMITH & CO., 


MANUFACTURERS OF 


Fire Brick and Clay, 


BEAVER COUNTY SAND STONE. 


Telephone 42. NEW BRIGHTON, PA. 


NEWS 
that 


iS NEWS. 


Pointers that mean something.—That 
tell you where bids are asked and where 
building materials and supplies are wanted 
before the news is stale. THAT is the 
kind of pointers WE can give you. 

Contractors, Builders. Decorators, 


Bond Dealers, Construction Men, 
Manufacturers and Supply Houses from 








peer AW Fate 
CRANES sic fotooses Surenon sr 0. 


THE EXETER MACHINE WORKS, 


Pittston, Pa. 








Manufacturers of High Grade 


HOISTING ENCINES. 
MININC, ELEVATING and 
CONVEYING MACHINERY. 


St. Louis Office: Chemical Building. Send for Catalogue “‘H"’ 








a 4. 


ENGINEERS ‘*; and DESIGNERS 

s of FOUNDRY PLANTS. 
Cranes for any service. Air Hoists. 
The WHITING CUPOLA, 15 Sizes, 600 in Use. 


Catalogs Free. 
Harvey, Ill., U.S.A. 

















Complete Equipments for Foundries. 


Whiting Foundry Equipment Wo. 








Chicago Suburb ) 








is an increasingly valuable medium, 
through which to sell equipments 
to machine shop and foundries. 


The Iron Trade Revie 


every part of the country testify tothe sup- 


| erior excellence and practical value of our 
| Advance News Reports. 
| formation that will PAY YOU write for 
| particulars TODAY to the 


Consolidated Press Clipping Co., 


If you want in- 


159 La Salle St., 
CHICACO; ILL. 





rs re _\ 


Scae Tasers 


REET 


—~ 


EILINGS 


Deepest stamped. Most artistic. The only 
ones in Classified Designs. Write to-day for 
details. THE BERGER MFG. CO., Canton, 0. 








A firm needing a certain line of goods 
| naturally turns first to those it has seen 
oftenest advertised, and with whose name 
it thus has become familiar. “Keep- 
ing everlastingly at it brings success.” 





| 
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PERFORATED METALS. 


: ail B00 pF Mess ols lr sgAP 95029 por 
‘Allo WARIED ASSORTHENT GF SIZES. CORRESPONDENCE SOLICITED. 
‘sip THE ROBERT AITCHISON. : 















PERFORATED PLATE SCREENS 


AS REQUIRED FOR 


STONE, ORE, ZINC, LEAD, and all Rallroad and Mining Uses. 


Special Screens for COAL, and COKE. 


THE HENDRICK MFG. CO., LTD., 
Som ee" Carbondale, Pa. 


upon request. 











JULIAN KENNEDY, ENCINEER. 
Pittsburg, Pa., U. S. A. 








MACMINERY FOR THE ECONOMICAL 
PRODUCTION OF IRON AND STEEL. 


CONSULTATIONS AND EXPERT WORK IN 
General Eneineering Practice. 


Cable address “ENGINEER PITTSBURG.” 


STEEL CONSTRUCTION 


IN ALL BRANCHES. 
BUILDINCS DESICNED AND ERECTED IN ALL 
PARTS OF THE WORLD. 


Roof Frames and ‘Trusses. 
Blast Furnaces and Steel Works, 
Cupolas, Ladies, Converters, 
Boilers, Tanks and Heavy Plate Work. 


RITER-CONLEY MFG. CO., P!""sBuR¢, 
The Wellman-Seaver — Co., 


CONSULTING AND CONTRACTING ENCINEERS. 


New Englend Bidg., CLEVELAND, 0., U. 
Cable Address, ‘“‘ Welsea’ ye 














Steel Works, Rolling Mills, Metallurgical Furnaces, Manufacturing Buildings, Machinery 
for the most economical handling of all kinds of material. 


London Office: 47 Victor'a St. WrSTMINSTER. St. Petersburg Office: 27 Great Morskaia 


Alex So we & Co., Pittsburg, Pa. 





ee - _ Se 
es 


aa Chateller’s 


PYROMETER 


For measuring - ~) between 
cand 2900° 


Recommended by the Highest Authorities, 


Successfully used in establishments 
for the manufacture of 


Gas, Chamotte, 

Chemicals, Cement, 

Sugar, Accumulators, 

Terra Cotta, Incandescent Lamps, 

Stone Ware, Cartridges and Ammunition, 
Porcelain, Glass, 


Iron and Stee!, Malleable Iron. 


Also by Boiler Inspectors, Schools and Co} 
for hardening and annealing steel in 
foundries, etc. 


VULCAN MFC. CO., Ltd.,u 
Pittsbura, Pa. 
Station D, 


SHIFFLER BRIDGE COMPARY 


BUILDING DEPARTMENT. 
SPECIALTIES: Steel and iron Bulldings for R 
Mills. Tin Plate Plants, Steel Works. Foundriet 
Factories, Roof Trusses, Girders, Columns, 4 
Corrugated iron, Etc. 

Main Office and Works: 
48th Street and A.V. Ry., PITTSBURG, PA, 
Branch Offices: 
1214 Betz Building, he hia, Pa, 
45 Broadway, New York, 
228 Lumber Exchan 2 1a Minn. 
(243 Marquette Buil ing, Chicago, Il. 








United Boiler Co. 


IRARI 


Tanks, Boilers, Stills, Blast Furnaces 


Heaters. etc., etc 
EX ER MAKING IN ALL [T AN 





PYROMETERS 


Edward Brown, 


ESTABLISHED 1860. 


g11 WALNoT St., PHILADELPHIA, 
Manutacturer and Patentee 
OF THE 


Hot Blast (or Graphite) Pyrometer. 
—The only stationary 
now in use durable over joo de 





grees. 


The Standard Portable Pyrometer— 
For Blast Furnaces. 


Mercury Revolution Iindicator.— 
Centennial Exhibition Medal. 
Accurate for all time. 


Annealing Oven Pyrometer—to 3,000 
degrees—o! 1893. 
” Tin-piating Pyrometer—of 1894. 
Mercury and Steam Cauges. 


W ALTER KENNEDY, 


ENCINEER, 


Central Combustion Chamber 2 Pass Stoves. 
Central Combustion Chamber 3 Pass Stoves. 


Office: 63! Penn Ave., 
PITTSBURC, PA. 


Telephone 3174. 








Gas Heating - - And Artificial Gas 
Gas Puddling - Producers of Every 
Open Hearth ---= Descri sion for Rolling 
ae - Millis, Steel and 

ube - Tube Works. 


say-WE GUARANTEE to place all Plants erected by us in successful operation. 





CREMER & BICKNELL, . . Chemists and Metallurgists, . . 24 Superior St., Cleveland, 0. 


—— Analvtical and Testing Laboratory. 
eports on chemical and metallur; yee processes. Analyses of ores, metals, fuels, railroad and 














iT PAYS 


To advertise in the Irou Trade Review. 





foundry 8 lies, etc. Assayling—Gold, silver, copper ores. Mechanical Tests of iron, Steel, etc. Our 
Testing Machine has been standardised by Insp. of Ordnance, U. §. A., for use on government work, 
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AETNA HIGH GRADE FIRE BRIGK 


Office and Works: OAK HILL, OHIO. 
THE “CLEARFIELD” FPIRE BRICHK 


MANUFACTURED BY 


THE CLEARFIELD FIRE BRICK CO., Limited, 
Office and Worke at CLEARFIELD, PA. 

Room 305 Ferguson Bida., Pittsburg, 'Pa., John Richardson. Agent. 

pS eee eee 





DOVER FIRE BRICK CO.., | 






MANUFACTURERS OF 
Fernace, Mill and Special Shape Fire Brick 
Office, 44 Mercantile Bank Bldg., 
CLEVELAND, OHIO. 
Be eee eee 
For All 
Purposes. 


CHICAGO FIRE CLAY PRODUCT CO., 


618 Chamber of Commerce, CHICAGO, ILL. 


FIRE Holmes, Strachan & Co., 





Manufacturers and Shippers 
Best made for Malleable 


Steel Rolling Mill Furnaces 
RI C 4 Savage Mountain and Cupola Linings. 
Holmes DETROIT. MICH. 








Molding Machines 


Lowest Possible Pattern Cost. 1 


SUITED TO ALL CONDITIONS. 
1. Gated Work, no Change in Patterns, 
2: Vibrator Machines, no Stripping Plates. 
The Tabor Mfe. Co. 


ELIZABETH N. J., 








Improved Little Ciant 


MOLDING MACHINE. 


In use in the largest foundries in the country. 
SPECIAL MACHINES BUILT. Send for Catalogue. 


T. FURLOW & SON, 
Philadelphia. Pa. 


SOCCOOSOSOOSOSSHOSOSCOOCOSS TS SSETOETCVSEVII VSO SOSOCCOOOS 


Mill aie 
Castings 


Descrip- 

tion. 
VULCAN FOUNDRY & MACHINE CO.., 

New Castle, Pa. 








secocoeoecesese | | 





SOCSOOCOSCCESECOSCOS 


INQUIRIES SOLICITED 


@ 
Meccccecccocccccescecccoseoooossosoooooesoooeooooocs Ml 


The Iron Trade Review 





Pays special attention to 
iron ore, blast furnace, 
rolling mill, foundry and 
machine shop interests. 


Per year $3.00. 





FIRE BRICK COMPANY, (0c Not Read This 


unless you wish to save 
moucy. The Emery Wheel 
question easily solved for 


you. 
Which cut fast, 
« last long, 

are safe, 
do not gum or 
giaze, 
are the best and 
cheapest. 





EMERY WHEELS. 


STAR EMERY and CORUNDUM WHEELS 


have all these qualities and many others. 
A trial order will convince you. 


THE STAR CORUNDUM WHEEL (0., 


DETROIT, MICH. 





Fire Brick, 
Cupola Blocks, 
Molidine Sand and 
General Foundrv 
Supplies 


OF THE HIGHEST CRADE ONLY. 





THE GARDEN GITY SAND CO.. 


1201-1202-1203-Security Bidg., Chicege. 


“Royal Star” and “Scloto Star” 

High Grade FIRE BRICK. 
Best for Rolling Mills, 
Blast Furnaces, Foundries 
etc. High grade Plastic and 
Flint Clays for all refractory 
purposes at favorable prices. 
The Scloto STAR Fire 

Brick Works. 

PORTSMOUTH, 

OxIO. 


Send for 
Catalogue 


Established 
1871. 


mec eg 
1876. 





a 








..A BC OF IRON... 


A book for foundrymen. It is 
issued in cloth binding, and gives 
much valuable matter on how to 
reduce cost of mixtures, and on 
grading and numbering of pig iron. 

CHAPTER HEADINGS:—Iron—What is 
it? Pig Iron. Constituents of Iron. 
Numbering of Pig Iron. Grading of Iron. 
How to reduce cost of mixture. Steel, 
Physical Properties of Metals Defined. 
Statistics. Early History and Manufact- 
ure of Iron. 


Former Price, $2.00. NOW $1.00. 


Sent, postpaid, on receipt of price, by 


THE IRON TRADE REVIEW CO., 


CHICAGO. CLEVELAND. PITTSBURG 
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A New Foundry Work, Se. BRABURN STEEL COMPANY, Braeburn, Pa.| ,.... 
MANUFACTURERS OF Wm. ne 
THE : FINE TOOL STEEL AND FORGINGS. ALSO SPRING |»: 'sAlctett, 
, HAMMER, AND MACHINERY STEEL OF HIGH — [&-F. Kelly, 
CUPOLA | QUALITY. FINE OPEN-HEARTH STEEL. 7 oe a 
FURNACE, SRE, 
hy ESTRBEAS AL” 


A Practical Treatise on the + saad i cca 


Construction and Management &K mn G RE S G ENT (s T I SE L iy 


of Foundry Cupolas, og 480 PEARL ST. 64 & 66 S.CLINTON 57 
| “NEW YORK B ITTSBURGH, FA. CHICAGO 
Comprising the Best Methods of Construction and 


M tof Cupolas; Diff t Shaped C PEI 
las, Height of Capolas: Placing Tuyeres ; in. | UMEDA TEINDNTEANETENNNUETNINEDAUEL TOE EUOEDENEREALADEUEOO ATED EOUEAONEAAAAAAN 
ing; Spark Catching Devices; Blowers; Blast La BELLE STEEL CO., Pittsburgh, Pa. 


Pipes ; AirGauges; Charging; Directions for the 
Melting of [ron, Tin Plate Scrap and other Metals MANUFACTURERS OF FINE 


con mince CRUCIBLE CAST TOOL STEEL. 








EDWARD KIRK, PHILADELPHIA, SPECIAL CRADES FOR ALL’ PURPOSES. 
Practical Mold d Melter, Con- 
balling Mupertta Meliss. ByvTyTRow xk. WA7 Ei 'I'=E. 





Western Selling Agent. 
OFFICK anpD WAREHOUSE 68 and 70 South Canal = cnet. 


ILLUSTRATED BY SEVENTY-EIGHT ENGRAVINGS. 











In One Volume, 8vo , 379 pa cs 


Sent postpaid on receipt of price by 


The Iron Trade Review Co. 
27 Vincent St., Cleveland. 








PETER GERLACH & CO., — H. WHITE. ‘Western Selling Agent, 


MAKERS OF 
Saws Tools and Machinery 


Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts 


Cleveland. Ohio U.S. A. 











A large and growing circulation 
among machine shop and foundry 
firms has 





_ BYRON H. WHITE, ieee Selling Agent CHICACO, 
THE IRON TRADE REVIEW 
| TO 








MONONGAHELA IRON & STEEL CO., 


Manufacturers of 


Charcoal Bar lron CARTER BRANDS Charcoal Iron Chain 


All Sizes 


United States Government Specifications Guaranteed. 





PITTSBURGH, PA. 


We Claim The Following Merits for Tanking Bros,’ Valves! Persistent Advertising, 


. Manufactured of the best Steam Metal. 








2 No regrinding, therefore not constant y wearing out the Seat of the Valves One who watches carefully the pages 

3. Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oi! and f ¢ . , 

Acids. of general advertising mediums is struck 
. The Easiest Repaired, and all parts Interchangeable. > to : > anne wai 
+ Every Valve Tested before leaving the factory. 2 by two things: the Peg with wae 
. ALL GENUINE stamped with Trade Mark, hose advertisers who are recognized as 





JENKINS BROTHERS, NEW YORK, PHILADELPHIA, CHICAGO, BOSTON,| Successful maintain their advertising 
week after week, month after month, and 


. year after year; they never seem to abate 
IXON S SILICA SILICA RAPHITE A | NT | their effort, and apparently the volume of 
|their business increases steadily. The 

‘ether thing noticeable is the large num- 














FOR TIN OR SHINGLE ROOFS AND IRON ON WORK. 1: Tin roofs well pait poles la | ber or advertisers who thrust their an- 
IT IS ABSOLUTELY WITHOUT AN EQUAL. ee |nouncements above the surface for 4 
yen aed ong pees 8 WE pay you to send Oy cocele. ’ little while and then sink into oblivion. 

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. | They either had not merit as a basis ae 


| their claims or they did not possess the 

| skill to steer their enterprise successfully, 
or else they lacked the nerve to put forth 
proper effort.—{ Advertising Exper:ence. 





Between the Lakes and the Gulf, the Mississippi and the Al- 
legheny Mountains—the best buying section of the United States— 
is the BULK of THE IRON TRADE REVIEW’s circulation. In this «+ Metallurgy of Cast Iron,” 
section advertisers in all trade papers get best returns. Seton 28. 
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“The Alpha and Omega of the pressed 
steel car,” writes the General Superin- 
tendent of a great American railroad, 
“is that it admits of a maximum of 
revenue-bearing tonnage being hauled 
with a minimum of dead weight.” ... 
THAT IS WHAT IT IS BUILT FOR. 


PRESSED STEEL CAR COMPANY. 


PITTSBURCH, NEW YORK. CHICACO. PHILADELPHIA. JOLIET. 











ne emnanamee “quer "a “EE ae CN OE cia ram, 


‘ Don’t Waste Money in Your Pattern Shop. SECOND EDITION 


‘THE GOBEILLE PATTERN CO., Cleveland.; CREMER & BICKNELL’s 
esr eeeeeceren | CAO lh 


FORSYTH PATTERN WORKS. Youngstown. Ohio 
MACHINE AND ARCHITECTURAL PATTERNS OF ALL DESCRIPTIONS. HANDBOOK 
Cear Work a Specialty. ehbspeet2. 2 
Patterns for Castings from \ pound to 50 tons Send on your Drawings and get prices EXTRACT FROM PREFACE: 
In the preparation of the second edition of our 


Handbook, the general plan of the first edition 
has been followed, viz., to present in concise form 


: 7" <¢ : ~~ such data and information as are useful to the 
a SH EA R KNIVES 4 ponte and metallurgist. — tables — 
RR . first edition, which were of somewhat limit 
“SAMU EL TRETHEWEY & CO.LTD. use, have been omitted, while more than one hun- 
R; rt. x , dred pages of new matter have been added 
The methods for analysis of iron ore, iron and 
steel and for —— have been given briefly, 
but perhaps as much in detail as is consistent 
with the general scope of the book. Several 
changes and additions to the Specific Gravit 
tables have been made by adoption of later an 








wr wy x) 





more accurate values. 
In the notes on blast furnace practice have been 


OUN DERS outlined the more important theoretical and prac- 
tical points, which, it is hoped, will be of some 
service to those interested in the manufacture of 
INISHERS 48 98 . ren 
a 


The hygrometric table gives the necessary in- 
formation for determining the amount of mois- 
ture in air, a subject whose importance in metal 


— 3 — bar a a) ae Lop obue!_ oh — 1M @iebla!_t-.0) ubject wh 
lurgica! operations is being more fully recognized 


; ; at present than heretofore. This table is new 
Best Bronze, Babbitt Metals, Brass and Aluminum S4Sz/NSS and is based on the most accurate data available 
7 at the present time 

The tables of weights and measures, United 

States and foreign, have been very much ampli- 

fied, and the conversion tables for United States 

and metric weight and measures of the U.S. Coast 

tt Metallu r of Cast lron m1 : d Editi and Geodetic Survey included, the latter being 
based on the legal standard for this country. 

SY ’ (Secon dition.) Numerous miscellaneous tables have been 

added, which, it is hoped, will be fouud of value 








By THOs. D. WEST; 107 engravings, 583 pages. Just issued. A valuable Seal Morocco, - - $3.00 
work to Founder, Molder, Draughtsman, Designer, Technical School : : " ; 

- : , , , , 7 s stpaid receipt of price 
Specialist. Chemistry of Iron; cheapening of mixtures; the effect of the ee ds ee 


metalloids in changing the grade of iron; latest improvements in cupola 


by 
construction and practice—all are fully covered. Price $3. Sent post- The Iron Trade Review CO., 


paid on receipt of price, by 7he /ron 7rade Review Co., Cleveland, Ohio; 
1522 Monadnock Block, Chicago, Il. CHICAGO, CLEVELAND. PITTSBURG 





James M. Swank, author of “Iron in All Ages,” and editor of the 
Bulletin of The American Iron & Steel Association, in reviewing “ Metal- 
lurgy of Cast Iron,” says it is ‘One of the most valuable publications 
relating to the manufacture of iron castings, that has ever, to ou: 
knowledye, been issued in this or any other country.” 


,s.| a Vp 
ENTRAL €LictRoyr 
0 








= 2071 5 Or ron ENGRAVING 
THE 1898 EDITION Is a thorough revision of the list of blast Cd, ( ELECTROTYPING 
OF THE furnaces, rolling mills, Bessemer anc 





Open-Hearth steel works, plate and shee" 


[ron and Stee] Directory mills, nail mills, tin plate mills, ma) Larger paid circulation and 

leable, cast iron pipe and wrought pips larger list of advertising patrons 

ne, works, car wheel and locomotive works than ever in_ its history. These 

Will be sent postpaid by 7he drom Trade with many new lists of works in other THE IRON TRADE REVIEW now 
Review at $7. Ready now. lines. has. Advertising in it pays. 
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ard Dr've Pipe for Well Purposes. 
Tubes, Shrapnel, Projectiles and Mis- 


GAS AND OIL LINE PIPE. cellaneous Forgings. 

















Office of Office of 
President and Treasurer, Mercantile and Manufacturing Departments, 


Havemeyer Bidg., NEW YORK CITY. Conestoga Bidg., PITTSBURC, PA. 


LOCAL SALES OFFICES: 


Havemeyer Building, NEW YORK CITY. 70 Federal St., BOSTON. 
267 S. 4th St., PHILADELPHIA. 
Fidelity Building, PITTSBURC. Western Union Building, CHICACO. 


Foreign Office: Dock House, Billiter Street, LONDON. Telegraphic Address: TUBULIFORM, LONDON, 


| 
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i : NA 7 IONAL ’ UBE COMPANY | 

i 0 

ie ( Manufacturers of 

| : 
| ¢ BLACK and CALVANIZED . 

p Wrought Merchant Pipe, all kinds: eh sch 
~ & - Pe, * if Lap*Welded and Seamiess, tested from 
* any manner desired. Air, Carbonic Acid Cas, Anhydrous 
() Ammonia, etc., etc., etc. 
’ BOILER TUBES, 
) Mild Steel and Charcoal Iron, for Sta- WATER and CAS MAINS, 
% + an aaa Locomotive and Marine {;} Converse and Matheson Lead Joint 
U ork. Pipe, 2-inch to 30-inch. 
' CASING, TUBING | 
( 5 SEAMLESS 


NN 


AN NSO INN NN NNO %~ SOOO OOO ONION | 
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National Steel Company 


CHICAGO, ILL.. 


Manufacturers of 


Bessemer and Open-Hearth Billets 
Sheet and Tin Plate Bars. 

































THE CASTING AND CONVEYING OF METAL 



































, Exhibit showing furnaces where the VEHLING METHOD has been adopted. — 
j ad “ Daily | Style 
it | , Location. Stacks. x — | Machine. o 
n Na’ Tube Works Company, McKeesport, Pa... am 2 600 | Double. 
| by a Steel Company, Ltd., Buquesne, Pa. Seveascccusnesucens a & 2,400 |Double. 2 Tf] 
Carnegie Steel Company, Ltd., Edgar Thompson...............) 9 3,900 Six. 
i Steel Company, Ltd., Rankin (Carrie)................00. 2 see |Double. 
| ¢ Steel Com any, Lid. Pittsburg (Lucy)... | 2 |Double. 
| Struthers Furnace , Struthers, O.........0...00...., 1 300 «=: | Single. 
| Laughlin & Co., Ltd.. tts urg, Pa. Aten)... uae - g 2,000 Double (2). 
‘Oliver & Snyder Steei Company, Pittsburg, Pa .” dith)..- 1 400 «=| Double. 
Oliver & Snyder Steel Company, New Castle, Pa. (Rosena).| 1 = Double. 
Shenango Valley Steel Cuaees, © New Castle, ee 2 Double. 
— Steel Compan — atiniecete nimi 700 es 4 
non Furnaces, Lebanon, 2 ubie. is covered by U.S. patents Nos. 548,146, 629,480 an 
Riverside Iron Works, Wheel, Sop aaa. : ie Double. | 632,031, which are fundamental, and others are pend- 
ON YS RE TE 3,000 _|Double (3).| ing. 
Totals .. 46 a The use of the Uechling Method at the furnaces 
For mentioned has shown reduced labor cost, while 
SANDLESS IRON bas proved a great advan- 





particulars wri 
G. H, GINTHER, spel leat, poet Bldg., Pittsburg, Pa. tage to the consumer. 
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AMERICAN 
STEEL AND WIRE CO. 


SAN FRANCISCO. 






CHICAGO. NEW YORK. 










FOR RAILROAD USE WE MAKE 











Woven Wire Railroad Fences. WIRE ROPE. 



























High Carbon Steel Iron and Steel Wire Rope for all purposes. 
The “AMERICAN ase Wires woven together Galvanized Guy Ropes. 
’ 
“a ~“ so as to provide amply Galvanized Steel Signal Strand. 
ELLWOOD and for expansion and con- Locomotive Switching Ropes, complete. 
ss °° traction. Plow Steel and Crucible Cast Steel Hoisting 
McMULLEN Thoroughly galvan- Ropes. 
ROAD FENCES ized so as to secure Ballast Unioader Cables fitted complete. 
RAIL ® length of life. ABSO- Transmission Rope. 
LUTELY the BEST Cableways for Mines, Quarries, or Excavating 
and CHEAPEST RAILROAD RIGHT-OF-WAY work of all kinds. 
FENCES. Write for Catalogue. Suspension Bridge Cables. 









We take contracts for the erection of Rallway . 
Right-of-way Fences anywhere in the world, + p RI NG S. 


having our own experienced employes, our own 
trains and equipment, for doing this class of Flat and Colled Wire Springs of every size 


work in the best and cheapest manner. and for every purpose made in accordance with 
specifications in every detall. 



















CAR TRUCK SPRINGS. TROLLEY SPRINGS. 


ELECTRICAL WIRES. CAR SEAT SPRINGS. BUNK SPRINGS. 


BRAKE SPRINGS. 






Galvanized iron and steel Telegraph Wires 
made In accordance with W. U. and Postal Tele- 
graph Companies’ most rigid specifications. 

Copper Wires and Cables of all kinds. 

Insulated Wires and Cables for every pur- 


pose. SHAFTING. 


Lead encased Wires and Cables of all sizes 


Any desired temper. Any desired grade of 
Steel. 

















for underground work. Cold-drawn Steel Shafting, any size, highest 
Copper Rall Bonds—acknowledged the best quality, lathe-cut or saw-cut ends, guaranteed 
wherever used. perfect. Rounds, Squares, Hexagons, Flats or 









Copper Trolley Wires. odd shapes. 





















Wire Nails. Spikes. Pole Steps. Tacks. Rivets. Staples. 
Lightest and Best Barb Wires. 









NOTE OUR ‘ DIFFERENTIALS.” 


We make our own steel, and accurately fulfill all specifications as to exact quality. We are able to 
guarantee quality by our own personal and intimate knowledge of our Steel. We are in position to see 
that you get Just what you want for your “different”’ or special needs, depending for exact knowledge 
on none but our own works. 
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ones & Laughlins, Lid., 
Jones & Laughliins, Ltd., 
AMERICAN IRON °° STEEL WORKS. 3 


PITTSBURGH. 
Branch House, Chicago, III. Branch Office, 220 Broadway, New York. 


: PLATES, raw! QUALITY, 


as Solicited. Prompt Shipments. 


:.. \%-in, to 1-in.; Widths up to 9o-in, 
b appa ba bb hha bab aa hbh a baa php ha abba panna) 
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CHAMPION 

. 

IRON & STEEL ; 

; 

3 

. 

COMPANY : 

MANUFACTURERS OF : 

Open Hearth Ingots, Billets and Bars, ; 

Merecbant Bar Iron and Bar Steel. ; 

Also Buyers of $ 

WROUGHT IRON AND STEEL SCRAP. ; 

Muskegon, Mich. 3 

Solicit correspondence. ; 
CISOBISS TA AA AAAADAAAADAAAAAAAAAAAAAAAA AAA Appa bab papa papa ppp ipa pis sreveoooooesos o 
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WEST ww 
SOUTH 


run the lines of the Illinois Central Railroad and 
the Yazoo & Mississippi Valley Railroad, reach- 
ing into the eleven States of 


American Steel Hoop Company, | 


General Offices: PITTSBURG. 
MANUFACTURERS 





South Dakota Kentucky 





Steel Hoops 






Steel Bands Min Ly esota qe nnessee 
Cotton Ties Wisconsin Mississipp! 





Illinols Indiana Loulsiana 















Stool Bars Presenting an a territory for diversifiea 
Special Shapes industries, and possessing 
Angles Fine Sites for New Mills 
















Channels Best of Freight Facilities.—Coal Fields, 
Small Tee Rails | Seve Proximity to Distributing Centers 
Bar Iron intelligent Help of All Kinds, 
| 









Pig Iron 
Open Hearth Steel 


District Sales Offices: 






Many Kinds of Raw Material. 


| To sound industries, substantial inducements 
yeh: iven by many of the pieces concisely 

| desc ribed in the pamphlet “ 100 Cities — Towns 
| Wanting Industries.’ Write for a co Near! 

| all kinds of industries are wanted. libera 

inducements are offered TEXTILE NDUS- 




















New York Chicago St. Paul | FRIES in the South by a number of j good places. 
ss 
Empire Building Marquette Building Endicott Building eRonen yl rowan, Industria mm 
- St. Louis San Francisco | A large and growing circulation among 
eet . arene Buliding a3 Davis Street machine shop and foundry firms has 
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EREPUBLIC IRON & STEEL COMPANY, 


General Offices: Stock Exchange Building, CHICAGO, ILLINOIS, 





‘r BAR IRON: BAR STEEL: PLATES ; 

wale . = and Angles, Turnbuckles, > 
{ Common, Refined, and B.B. Iron, Bessemer and Open Hearth, “T”” Rails, '8 to 20 Ibs. , 
d Flats, Rounds,Squares,Ovals, etc. Flats, Rounds, Squares, Ovals, Cold Rolled Steel, Cut N ails, > 
‘4 ; , , Sear es SHEETS (Black and Galvanized), ? 
{ Chains and Rivet Iron, Angles,Channels, Special Shapes, Harrow Teeth, Bolts and Nuts, 4 
iq Maud S. Horse Shoe Bar, Round Edge Steel Tire, R. R. SPIKES, 4 
‘ Steel Fence Posts, Steel Whiffle- > 


Skelp Iron, etc. Agricultural Shapes, etc. ¢ trees,CrossArmBraces,PoleSteps. > 
wevvvvvvvrVTYYVYVYVYveee eee DititiAAAALA LR AAR RAR RR RRARRARARARRAR RRA ARR RAR RRR RRR RRR ED «wt 


FOUNDRY, BESSEMER AND MILL PIC IRON. 
DISTRICT SALES OFFICES :— 


Ellicott Square, Buffalo, N. Y.; Manhattan Life Building, New York; Perry Payne Bldg., Cleveland, 0. 
Mermod-Jaccard Bidg., St. Louis; Birmingham, Ala.; Cincinnati, O.; Endicott Arcade, St. Paul, Minn. 


wa 
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LORAIN STEEL COMPANY, 


Lorain, Ohio. 


Rails, Blooms, Billets and Slabs. 


W000000000000000009 


American Tin Plate Company 


MANUFACTURERS OF 


Coke Tin Plates, 
Charcoal Tin Plates, 
High Grade Terne Plates, 
Black Plates. 


CENERAL OFFICES: 
Marquette Building, 


CHICACO, ILL. 
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Wants and Sales 








For our subscribers and advertisers 
only, we willinsert under this head ad- 
vertisements of help wanted and situa- 
tions wanted free of charge. The 
advertisements to be inserted in three 
consecutive issues and to consist of not 
more than six lines each. All other ad- 
vertisements will be charged at regular 
card rates. 


Wanted—Tocorrespond witha live pushing man 
who is capable of superintending the manufac- 
ture of plows and other implements. State ex- 
perience, where employed and give references. 
Opportunity, care IRON TRADE REVIEW. 





Wanted—Position bya chemist of ten years 
practical experience. Iron, Sieel or Metallurgi- 
cal work pre‘erred. Capable of burdening a 
furnace. Technical graduate. Best of references. 

Stone, care IRON. TRADE. REVIEW. 


Wanted---Two or three gool, young, machine 
men; by machine manufacturing concern in 
Detroit, Sober and industrious men, only, peed 
apply. Box 101, care IRON TRADE REVIEW. 





Wanted—A first class salesman, one who has 
had large experience in bar iron and bar steel 
Salesman, care IRON TRADE REVIEW. 


Wanted—Foreman for smith shop, about twenty 

hands employed.. Heavy Forgings. One accus- 

tomedto plate and structural work preferred. 
Box 102, care IRON TRADE REVIEW. 


Wanted—Ten machine and floor men; also ten 
molders.. Only steady men need apply. 
The Lloyd Booth Co., Youngstown, O 








Wanted —A thoroughly capable mechanical 
draughtsman and designer for temporary en- 
gagement with prospect of permanent position, 

103, care IRON TRADE REVIEW 

















Applications for position of chemist are invited 
by Ashland Iron & Steel Co., Ashland, Wis 
nt - —_—-- 

B R 5 | 
USINeSS For vale. 


Through the rapid growth and con- 
stantly increasing demand for space of the 
other departments of our business, we are 
compelled to offer for sale our gas and 
gasoline engine business. 


We sold during the past calendar year 
over 125 engines, averaging between Io 
and 20 H. P., and ranging in size from 3 
H. P. to 50 H. P. 


Included in our offer are all drawings 
patterns, patents, jigs, templates, special 
tools, finished and unfinished stock, and 
also about 60 engines ready for immediate 
delivery. 

The business is thoroughly organized 
and can be continued without interrup- 
tion. Parties having the necessary capi- 
tal will be offered the fullest opportunity 
for investigation upon satisfactory proof 
of their sincerity. 


Address all replies to “E. E. S.,” 
Care of IRON TRADE REVIEW. 


EE 


FoR SALE. 
A MODERN COKE BLAST 
FURNACE PROPERTY .. 


with 7o acres of land in Central New York, also 
1so acres of valuable Ore Rights and Mines near 
the Furnace at Kirkland, Oneida County, N. Y., 
on the N. Y., Ontario & Western and West Shore 
Railroads and near the N. Y. Central Railroad and 
its branches, North and South, also Delaware, 
Lack, & Western and Lehigh Valley Railroads 
and Erie Canal. Apply to 


I. A. WILLIAMS, 
11 Blandina St., Utica, N. Y 











WE OWN-FOR SALE, 


For Immediate Delivery. 


1 Mundy 7 x 12 single cylinder, single drum Hoist- 
ing engine, with boiler 

18x 10 Atlas Automatic Engine. 

2 Dean Duplex Pumps, to x 6 x Io. 

1 No. 5 Nye Pump. 

1 No. 8 Centrifugal Pump. 

1 No. 6 Centrifugal Pump 

1 Gardner Duplex Pump, 6 x 4 x 6. 

1 Smith-Vaile Duplex Pump, 3 x 3x 4 

1 Worthington Duplex Pump, 4% x 24 =4 

t American Hoist, Double Gear Crab. 


Our specialties are: 


CARS, 
LOCOMOTIVES, 
STEAM SHOVELS. 


Write us. 
TORBERT & PECKHAM, 


16th Floor. - - Monadnock, Chicago. 


FOR SALE CHEAP, 


For want of use. 

_Two Vertical Blast Furnace Blowing En- 
gines, 36 in. x 72 in. x 34 in. and 4o in. x 
80 in. x 84 in. Apply for particulars 

Richard Hecksher & Sons Company, 
Manhattan Building, - - Philadelphia, Pa. 


WANTED 


Bright young man, about 25, to sell iron 
ore, One well acquainted with furnaces, 
and their requirements, desired. 

Address BOX 25, 
care IRON TRADE REVIEW, 
Cleveland, O. 








BEAMS, CHANNELS, 
ANGLES, ZEES, PLATES. 


2000 Tons in Stock. 


Eye Beamis, 4 inch to 20 inch, inclusive, 
Channels, 4 inch to 1§ inch, “ 

| Equal Angles, 14% x1 to6x6, “ 

| Unequal “ 2%x2 to6x4, “ 
Plates, 4 inch thick and over. 

| Zees, 3in., 4in., 5in. and 6in, 


| All material in 50 to 70 ft. lengths or 
/cut to specified lengths when desired. 
| Shipments promptly on receipt of order, 
| Send for detail stock list. 


THE FOREST CITY STEEL & IRON (0, 


| Cleveland. O. 
| 


FOR SALE. 


One second-hand steam engine, fifty 
horse power, plain slide valve; size rax16. 
inch; fly wheel 60 inches diameter: ip 
service and can be seen if desired. 


GOULD STEEL CO., 


Indianapolis, Ind, 


FOR RENT OR SALE. 


The Axle Works property No. 694 Broadway at 
Junction of Broadway, Erie an? Cleveland Ter. 
minal & Valley railway, Cleveland, O., includ- 
ing engine, boiler and shafting; or will erect on 
these premises buiidings to suit tenant, if leased 
for a term of years. Address 


CLEVELAND AXLE MFC. CO., 
Canton, O. 
BSTABLISHED 1854. 











ing ; complete. 


THE 





FOR TESTING IRON ORE BODIES 
or drilling deep test holes in ANY formation—gravel, boulders and 
rock, Dtives 4, 6, 8 or 10-inch pipe, ordrills holes that size in rock, and 
PRODUCES AT THE SURFACE EVERYTHING FOUND. 
Tests for gold, lead, zinc, coal—everything. Can be used on boat, 
to explore river beds to bed 
and oil wells quickly, cheaply and without skilled labor. Self-moy 


rock. Waterno hindrance. Drills water 


rite for full information and catalogue. 


KEYSTONE DRILLER Co., 
BEAVER FALLS, PA., U. S. A. 





FOR IMMEDIATE 
DELIVERY 


ANGLES, BEAMS, 
CHANNELS, PLATES, 
TEES, ZEES, BARS. 


Cut to specified sizes. 


5,000 tons in stock. Moderate 
prices. Send for stock sheet and 


quotations. 
Structnral Department. 


ILLINOIS STEEL CO., 


Designers, Manufacturers and Erectors of Struc- 
tural Iron Work. Dealers in Structural Ma- 
terials. 


50 Wabansia Ave, CHICACO. 


GREAT OPPORTUNITY, 


The plant of 
The Troy Carriage Company, 


in 
: Troy, Ohio, 
is to be sold at public sale Febru- 
ary 24th, 1900. 


Floor space in brick buildings, 65,000 feet. 
4% acres ground. 


Appraisement, - 
HORACE ALLEN, Receiver. 


Write for particulars. 








$25,430.00 | 


‘PAY-ROLL 
FIGURING 


Is EASY and SURE with the Ellis Wage 
Scale Beard, which gives instantly wages for 
any number of hours from 5 minutes to three 
months at any rate of wages paid and withoutany 
figurivg. Have boards figured for 48, 50, 51, 52, 
53, 54 55, 56, 57, 58, 59, 60 and 66 hour weeks, Ison 
3ply veneer, size 12x24. Price $2.00 express pre 
paid. Send for one today. 


ELLIS MFG. CO., 
277 SoEast St., GRAND RAPIDS, MICH. 





FOR SALE OR LEASE. 


Five thousand acres of fine min- 


eral lands for sale or lease. 
For particulars address 


PIKE RIVER LAND CO., 


Tower, Minn. A, G. KINGSTON, Pres’t 


FOR SALE. 


Nail Mill, located within fifteen miles of St. 
Louis, and in the midst of Coal Shafts, fully 
equipped to make cut nails of ail sizes, at short 
notice. Capacity 800 kegs per day. 








Address 
| SEDDON & BLAIR, 
Union Trust Building, Sr. Louis, Mo. 
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New and Relaying Rails 
FOR SALE. 


goo tons 25-lb. Steel Relaying Rails with 
splices, in Michigan. 

50-1»., 60-Ib., 65- lb. Steel Relaying Rails 
with splices, in Pennsylvania. 

New 25-lb. Steel Rails, immediate ship- 
ment. 

joo tons pré actically new 4o-lb. Iron 
Rails with angle splices, in Pennsylvania, 





subject to Hunt’s inspection. 
36-inch gauge Contractors’ 
Locomotives. 


HYDE BROS, & CO., 
Lewis Block, PITTSBURG. 


DIREC TORY 


To the Iron and Steel Works of 
the United States for 1898. 


Cars and 





PUBLISHED BY 
THE AMERICAN IRON AND STEEL ASSOCIATION. 


Thoroughly Revised. Price, Seven Dollars. 


In the edition for 1896 there was given for the 
first time a complete list of Malleable Iron Works 





in the United States, and to this new feature there 
are now added complete lists of the Rail Mills, 
Structural Mills, Steel Casting Works, Bolt, Nut 


and Rivet Works, Chain Works, Seamless Tube 
Works, and Riveted Pipe Works—all new features 


The lists of Plate and Sheet Mills and of Tin 
Plate and Stamping Works are much more com- 
plete than in previous editions. The names and 
location of all the works described are given in 
alphabetical order, followed by a description of 
their character, capacity and products, with the 
names of the principal officers, etc., including 
the names of selling agents. This edition makes 
a cloth-bound book of nearly 400 well-printed 
pages—many more than in any previous edition 
It contains a complete list of all the 


Blast Furnaces, 
Rolling Mills, 
Bessemer Steel Works, 
Open-Hearth Steel Works, 
Crucible Steel Works, 
Plate and Sheet Mills, 
Rail Mills, 
Structural Mills, 
Steel Casting Works, 
Cut-Nall Works, 
Tin Plate Works, 
Stamping Works, 
Forges and Bloomaries, 
Wire Rod and Wire Mills, 
Wire Nail Works, 
Iron and Steel Bridge Builders, 
Iron and Steel Ship Builders, 
Horse-Nail Works, 
Locomotive Works, 
Malleable Iron Works, 
Cast Iron Pipe Works, 
Cast Lron Soil and Plumbers’ 
Pipe Works, 
Wrought Iron, Wrought Steel 
and Riveted Pipe Works, 
Seamless Tube Works, 
Chain Works, 
Bolt, Nut and Rivet Works, 
Car Axle Works, 
j Car Wheel Works, and 
Car Ballders in the UnitedStates. 





Sent postpaid, on receipt of price, by 


THE IRON TRADE REVIEW CO., 





PITTSBURG, CLEVELAND, CHICAGO 


EXCLUSIVELY,FOR ALL PURPOSES. 








pet. CorLISS ROLLIN’ NENG 6 IN ES 


RoLiinc Mint oie PLATE M 


Rock CRUSHER 
ILL MACHINERY 








m= LLOYD BOOTH Co. 


YOUNGSTOWN, 





Manufacturers of 


IRON AND STEEL 


WORKS 


MACHINERY. 











THE LORAIN FOUNDRY COMPANY, 


Lorain, Ohio. 
SAND AND CHILLED ROLLS. 


Heavy Iron Castings in Loam, Dry and Green Sand," 
| Made from Cupola or Air Furnace... 


BRASS AND COPPER CASTINCS. 








Order direct from 


IRON CLAD PAINT CO. sre inon'ctto paint co 


Pactory, 75 & 77 Central Way. Sec. & Treas., No. 3 Case B'ld’g. 
CLEVELAND, O. 





and get the genuine article, 
and save liability of suit for 
usingan article made in vio- 
lation of the patents issued to 
Wm. Green, and now owned 
by this Company. 


lron Clad Paint 


is the 


MOST DURABLE, 
MOST FIRE-PROOF 
and CHEAPEST PAINT made. 


Furnished both Dry and Ground 
in Oil. 
Used by nearly all the Railroada 
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THE EDWARD P.ALLIS Co. 


Milwaukee, Wis. 


MANUFACTURERS OF 


Blowing Engines, Hoisting Engi 
Pumping Engines, Air Comereaete ee. 
cial Engines for Electric Lighting, Street 
Railways and Rolling Mills, Ore Crushers, 
Crushing Rolls, Stamp Mills, Concentra- 
tors, General Mining, Milling and Smelt- 
ing Machinery. 

REYNOLDS CORLISS ENGINES, 


DENVER. BUTTE. 
PITTSBURG. 





MINNEAPOLIS. 
SAN FRANCISCO. 


NEW YORK. CHICAGO. 
CITY OF MEXICO. 








Southwark Foundry & Machine Co. 


PHILADELPHIA, PA. 


Porter-Allen Automatic Engines, 
Blowing Engines, Centrifugal Pumps, 
Weiss Counter-Current Condensers. 











William Tod & Co, 


YOUNGSTOWN, OHIO. 
The PORTER-HAMILTON ENCINE. 


ing Engines, Converters, Hy- 


machinery for the iron and steel 





> trades. 
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G, PITTSBURG, - - Seward $. Babbitt 





The Ceo. B. Sennett Co., Youngstown, Ohio 


MANUFACTURERS OF 


Sennett Compression Coupling 
And Other Specialties. 


We do not claim novelty in these Couplings so 
much as good material, good workmanship and 
extreme simplicity. We make them of a very 
strong cast iron, with wrought iron bands. 

We make also the 


SENNETT ENGINE 
20 to 40 H. P. 








Foundry contracts solicited for duplicate cast- 
ngs, from to Ibs. to 5 tons each. 








Engineers, 
Founders and Machinists. 





Steam Engines, Shafting, 
Hangers, Pulleys, Sprocke!s 
Wheels, Chains, Etc., Etc. 


eadquarters for Mill Gearing of 
all kind and sizes. 


Steam Power Plants complete. 





a : 


720 East Pearl Street., 
CINCINNATI, O. 


Reversing Engines, Blow- 


draylic and special heavy 





———... 


AGRICULTURAL SHAPES— 
Republic Iron & Steel Co., Chicago, Ill. 
Champion Iron & Steel Co., Muskegon, Mich, 
AIR COMPRESSORS— 
Fdw. P. Allis Co. Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Ill. 
Rand Drill Co. Chicago, ill. 
Clayton Air Compressor Works, New York. 
Ingersoll-Sergeant Drill Co., New York. 
Hal) Steam Pump Co.. Pittsburg, Pa. 
Manning Maxwell & Moore,New York City. 
W. j. Schaefer & Co., New York City. 
AIR Hoists— 
Northern Engineering Works, Detroit, Mich. 
Whiting Foundry Equipment Co., Harvey, Ill 
Manning, Maxwell & Moore, New York City. 


AIR Lirt PumMPs— 
Clayton Air Compressor Works, New York. 
The Ingersoll-Sergeant Drill Co., New York. 
ANALYTICAL CHEMISTS— 
#. A. Emmerton, Cleveland, O. 
O. Textor, Cleveland, O 
The Robert W. Hunt & Co., Chicago, Il. 
John T. Jones & Co., Chicago, Ill. 
Cremer & Bicknell, Cleveland. O. 
ANGLES— 
Republic Iron & Steel Co., Chicago, Il. 
American Steel Hoop Co., Pittsburg, Pa. 
ANNEALING BOxES— 
Pp eethon Boiler & Construction Co., Lowellville, 
o. 
Wm. B. Pollock Co., Youngstown, O. 
ANTI-FRICTION METAL— 
Theo. Hiertz & Son, St. Louis. Mo. 
Magnolia Metal Co., New York City. 
C. H. Besly & Co., Chicago, Ill. 
Wm. Cramp & Sons, Philadelphia, Pa. 
Swarts Metal Refining Co., Chicago, Il. 
Perfect Lubricating Meta! Co., Cincinnati, O. 
J. J. Ryan & Co., Chicago, Il. 
AXLEsS— 
Bethlehem Steel Co., So. Bethlehem, Pa, 


BABBITT METAL— 

Theo, Hiertz & Son, St. Louis, Mo. 
C. H. Besly & Co., Chicago, Il. 

Swarts Metal Refinin ‘o., Chicago, Il. 
Perfect Lubricating M. tal Co., Cincinnati, O. 
Magnolia Metal Co., New York City. 

ames B. Clow & Sons, Chicago, II. 

rain Foundry Co., Lorain, O. 
J.J. Ryan & Co., Chicago, Il. 


BALLS— 
Cleveland Ball & Screw Co., Cleveland, O. 


BaR IRON AND STEEL— 
Monongahela Iron & Steel Co., Pittsburg, Pa. 
A{tna-Standard Iron & Steel Co., Bridgeport, O. 
Bourne-Fuller Co., Cleveland, O. 
Republic Iron & Steel Co., Chicago, Ills. 
American Steel Hoop Co., Pittsburg, Pa 
Champion Iron & Steel Co., Muskegon, Mich. 


BEARING METAL— 
Magnolia Metal Co., New York City. 
Theo. Hiertz & Son, St. Louis, Mo. 
C. H. Besly & Co., Chicago, Il. 
Swarts Metal Refining Co., Chicago, Ill. 
Perfect Lubricating Metal Co., Cincinnati, O. 
J.J. Ryan & Co., Chicago, Ill. 


BELTING— 
Cc. H. Besly & Co., Celcage, Til. ‘ 
The Chicago Rawhide Mfg. Co., Chicago, Ill. 
The Gandy Belting Co., Baltimore Md. 
Main Belting Co.. Philadelphia, Pa. 
The Jeffrey Mfg. Co., Columbus, O. 


BELT LACING— 
The Bristol Co., Waterbury, Conn. 


BLACKSMITH AND CARRIAGE SUPPLIES— 
C. H. Besly & Co., Chicago, Ill. 


BLAST FURNACE MACHINERY— 
Excelsior Iron Works Co., Cleveland, O. 


BLAST FURNACE WORK— 
Enterprise Boiler Co., Youngstown, O. 
a Boiler & Construction Co., Lowellville, 
Ohio. 
The Wm. B. Pollock Co., Youngstown, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 
The United Boiler Co., Girard, O. 
BLOWING ENGINES— 
Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 
Edward P. Allis Co., Milwaukee, Wis. 
BOILERS AND BOILER ATTACHMENTS— 
Hyde Bros. & Co., Pittsburg, Pa. 
The Wm. B. Pollock Co., Youngstown, O. 
Cahall Sales Department, Pittsburg, Pa. 
Enterprise Boiler Co., Youngstown, O. 
The Edward P. Allis Co., Milwaukee, Wis. 
Hooven, Owens & Rentschler Co., Hamilton, O. 
Harrison Safety Boiler Workr Philadelphia. 
Meehan Boiler & ConstructionCo.,Lowellville,O 
Wm. Cramp & Sons, Philadelphia, Pa. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, Il. 
Excelsior Iron Works Co., Cleveland, oO. 
ames Bonar & Co., Pittsburgh, Pa, 
. P. Davis Machine Co., Rochester, N. Y. 
The United Boiler Co., Girard, O, 
BOILER CLEANERS— 
Union Boiler Tube Cleaner Co,, Pittsburg, Pa. 
BOILER COVERING— 
C. H. Besly & Co,, Chicago, Ill. 
BOLIER COMPOUNDS— 








The Ironsides Company, Columbus, O. 
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BUYERS’ DIRECTORY. 





R TUBES— 
1 Sons, Cleveland, O. 
National Tube Co., Pittsburg, Pa. 


R TUBE CLEANERS— 
= Boiler Tube Cleaner Co., Pittsburg, Pa 


LTS AND NuTS— 
= K. Hirsch, Chicago, Il. 
Upson Nut Co., Cleveland, O. 


tt CuTTERS— 
gt Tool Works Co., Cincinnati, O. 
BORING AND TURNING MILLS— 
H. Bickford, Lakeport, N. H 
U. Baird Machinery Co , Pittsburg, Pa 
Baush & Harris Machine Tool Co., Springfield, 


Metekford Drill and Tool Co., Cincin ati, O. 
Universal Construction Co., Chicago, Ill. 
American Tool Works Co., Cincinnati, O. 

Box CAR UNLOADER— 

The Jeffrey Mfg. Co, Columbus O. 
RASS CASTINGS— 
. |. Ryan & Co., Chicago, I 
rain Foundry Co., Lorain, O. 

BRIDGES— 

Wm. B. Scaife & Sons, Pittsburg, Pa. 
Shiffier Bridge Wo.. Pituspurg. 

BUILDINGS (STEEL FRAME)— 
Illinois Steel Co., Chicago, Tl. 

Wm. B. Scaife & Sons, Pittsburg, Pa. 
Shiffler Bridge Co., Pittsburg. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 

BUCKETS AND DERRICKS— 

Excelsior Iron Works Co., Cleveland, O. 


CABLEWAYS— 

Lidgewood Mfg Co., New York City. 

CaRs— 

L K. Hirsch, Chicago, 111. 
The Pressed Steel Car Co., Pittsburg, Pa. 

CaR UNLOADERS— 

Excelsior Iron Works Co., Cleveland, O. 

CaR WHEEL FOUNDRY PLANTS— 
Whiting Foundry Equipment Co,, Harvey, Ill, 

CARRYING TONGS— 

Vulcan Mfg. Co., Pittsburg, Pa. 

CaSE HARDENING MATERIALS— 
American Carburizing Co., New York City. 

CasTINGS— 

Seaman-Sleeth Co., Pittsburg, Pa. 

Hooven, Owens & Rentschler Co., Hamilton, O. 
Macbeth & Co., Cleveland, O. 

W.A. — Foundry Co., Chicago, Il. 

Brass Founders’ Supply Co., Newark. N. J. 
Schuylkill lion & Steel Co., Philadelphia, Pa. 
The Aultman Co., Canton, O. 

- Riverside Foundry Co., Cleveland, O. 
Wheeling Mold & Foundry Co., Wheeling, W.Va. 
Lorain Foundry Co., Lorain, O. 

Bethlehem Steel Co.. South Bethlehem, Pa. 

CasTINGS (ALUMINUM) 

J. J. Ryan & Co., Chicago, Ill. 

CaSTINGs (BRAss)— 

.J. Ryan & Co., Chicago, Ill. 
rain Foundry Co Lorain. O. 

CasTINGS (BRONZE)— 

. J. Ryan & Co., Chicago, Ill. 
rain Foundry Co., Lorain, O. 

CasTINGS (MALLEABLE)— 

Acme Ma'leable Iron Works, Buffalo, N. Y. 
Buhl Malleable Co., Detroit, Mich. 

CasTINGs (Steel)— 

Hercules Steel Casting Co., Harvey, Ill. 

CEMENT— 

Garden City Sand Co., Chicago, Il. 
Reed F. Blair & Co., Pittsburg, Pa. 


CHAIN BELTING— 

Heyl & Patterson, Pittsburg, Pa. 

{1s at, . Co., Columbus, O. 

ink-Belt Machinery Co., Chicago, Ill. 

The Aultman Co., Canton, O. 

Buhl Malleable Co., Detroit, Mich. 
CHANNELERS— 

The Ingersoll-Sergeant Drill Co., New York. 


CHEMISTS— 
F. A. Emmerton, Cleveland, O. 

00. Textor, Cleveland, O. 
The R. W. Hunt & Co.. Chicago, Il. 
Tohn T. Jones & Co., Chicago, Ill. 
Cremer & Bicknell, Cleveland, O. 
Grasselli Chemical Co., Cleveland, O. 
We Fu Go Co. Cincinnati, O. 


CHILLED AND SAND ROLLS— 

Wm. Tod & Co , Youn , Oo. 

Seaman. Sleeth Co., Pittsburg, Pa. 

Riverside Foundry Co., Cleveland, O. 

Totten & Hogg Iron‘and Steel Foundry Co., 
Pittsburg, Pa. 

Lorain Foundrv Co., Lorain, O. 

The Lloyd Booth Co., Youngstown, O. 


Coal CurTrERS— 
The Ingersoll-Ser; nt Drill Co., New York. 
Jeffrey Mfg. Co., Columbus, O. 


Coal SCREENS— 
@ Hendrick Mfg. Co., Carbondale, Pa. 
Rob’t. Aitchinson Per. Metal Co., Chicago, Ill. 
effrey Mfg. Co., Columbus, O. 
e Aultman Co., Canton, O. 


CoaL AND CoKE— 

OM. A. Hanna & Co., Cleveland, 0. 
Rogers, Brown & Co,, Cincinnati, O 
Reed F. Blair & Co., Pittsburg, Pa. 
Pickand, Brown & Co., Chicago, Iil. 
H. C. Frick Coke Co., Pittsburg, Pa. 
McKeefrey & Co., Leetonia, O. 
Pickands, Mather & Co.. Cleveland, 0. 
J. H. Hillman & Son, Pittsburg, Pa. 





Coal MINING MacnINERY— 

Jeffrey Co., Columbus, O. 

Webster mp & Lane Machine Co., Akron,O. 
COMPAROMETERS— 

Vulcan Mfg. Co.. Pittsburg, Pa. 
COMPRESSED AIR SHOP TOOLS— 

Clayton Air Compressor Works, New York City. 

Rand Drill Co., Chicago, Il. 

The Ingersoll-Sergeant Drill Co., New York. 

Q & CCo., Chicago, Il. ; 

Marning. Maxwell & Moore. New Vork City. 

W. J. Schaefer & Co,, New York City. 
COMPRESSION CoUPLINGS— 

The Aultman Co., Canton, O. 

Geo B. Sennett Co.. Youngstown. Ohio 
CONTRACTORS FOR CLEANING BOILERS— 
Union Boiler Tube Clea-er Co., Pittsburg, Pa. 

CONVEYORS— 
leflrey Mig. Co., Colombus.O 
Hey! & Patterson, Pittsburg, Pa. 
Link-Belt Machinery Co. Chicage Ill. 
Exeter Machine Works, Pittston, Pa. 
The Aultman Co., Canton, O. 
The Brown Hoisting and Conveying Machine 
Co., Cleveland, 0. 
Webster Camp & Lane Machine Co., Akron, O. 
CORRUGATED [RON— 
Berger Mfg. Co., Canton, O. 
Aitna-Standard Iron & Steel Co.. Bridgeport,o. 
Cincinnati Corrugating Co., Piqua, O. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
CoTron TIEs— 
American Steel Hoop Co., Pittsburg, Pa. 
CRANES— 
Northern Engineering Works, Detroit, Mich. 
Wm. Tod & Co., Youngstown, U. 
Marion Steam Shovel Co., Marion, O. 
The Bucyrus Co., South Milwaukee, Wis. 
Whiting Foundry Equipment Co., Harvey, Ill. 
Brown Hoisting and Conveying Machine Co., 
Cleveland, Ohio. 
Excelsior Iron Works Co., Cleveland, O. 
Manning, Maxwell & Moore, New York City, 
Cleveland Crane & Car Co., Cleveland, O. 
CRANK PiIns— 
Bethlehem Steel Co. S. Bethlehem, Pa. 
CuPOoLAs— 
Riter-Conley Mfg. Co., Pittsburg. Pa. 
Northern Engineering Works, Detroit, Mich. 
Whiting Foundry Equipment Co , Harvey, Il. 
The United Boiler Co., Girard, O. 
Wm. B. Pollock Co, Youngstown, O. 
CuTTER AND REAMING GRINDERS— 
American Tool Works Co., Cincinnati, O. 
DIEs— 
Mossberg & Granville Mfg, Co., Providence, R. 1 
Danielson Machine & Tool Co., Cleveland, O, 
DREDGES— 
Marion Steam Shovel Co., Marion, O. 
The Rucyrus Co., South Milwaukee, Wis. 
The Jeffrey Mfg Co., Columbus, O 
DRILL GRINDERS— 
J. Wendell Cole Columbus, O. 
DRILLING MACHINERY— 
Keystone Driller Co., Beaver Falls, Pa. 
DRILL PRESSES— 
American Tool Works Co., Cincinnati, 0, 
W. P. Davis Machine Co., Rochester, N. Y. 
C. H. Besly & Co., Chicago, I11. 
U. Baird Machinery Co., Pittsburg Pa. 
Bickford Drill & Tool Co., Cincinnati, O. 
Baush & Herris Machine Tool Co., Springfield, 
Mass. 
Manning, Maxwell & Moore, New York City. 
Danidson Machine & Tool Co., Cleveland, O. 
Drop ForRGINGS— 
Wymag & Gordon, Worcester, Mass. 
o> Drop Forge & Foundry Co., Ken ing 
ton, Ill. 
Jas. H. Baker Mfg. Co., Pittsburg, Pa. 
Drop HAMMERS— 
Baush & Harris Machine Tool Co., Springfield, 
Mass. 
Drop PRESSES— 
Avery Stamping Co., Cleveland, O. 
Bertsch & Co., Cambridge City. Ind. 
C. H. Besly & Co., Chicago, I11. 
EK. Konigslow & Bro., Cleveland, O. 
Danielson Mechine & Tool Co, Cleveland, O 
Mossberg & Granville Mfg. Co., Providence, RI 
DyNAMOS— 
Jeffrey Mfg. Co., Columbus, O. 
EAVE TROUGHS AND CONDUCTORS— 
Berger Mtg. Co., Canton, O. 
ELEVATORS— 
Whiting Foundry Equipment Co,, Harvey, Ill, 


ELEVATING AND CONVEYING MACHINERY- 
Heyl & Patterson, Pittsburg, Pa. 
e 7 ey Co., Columbus, O. 
ink-Belt Machinery Co., Chicago, Il. 
Lidgerwood Mfg. Co.. New Vork City. 
Exeter Machine Works, Pittston, Pa. 
The Aultman Co., Canton, O. 
The Brown Hoisting and Conveying Machine 
Co., Cleveland, O. 
Webster Camp & Lane Machine Co., Akron, O 
Buh! Malleable Co., Detroit, Mich. 
Excelsior Iron Works Co., Cleveland, O. 


EMERY AND CORUNDUM WHEELS— 
Star Corundum Wheel Co., Detroit, Mich. 
C. H. Besley & Co., Chicago, Ill. 
1; Wendell Cole, Columbus and Chicago. 
orthampton Emery Wheel Co., Chicago, Ill. 
W. P. Davis Machine Co., Rochester, N. Y. 


EMERY WHEEL MACHINERY— 
J Wendell Cole, M.E., Columbus,O., or Chicago 
Star Corundum Wheel Co,, Detroit, Mich. 
Cc. H. Besly & Co., Chicago, Ill, 
Northampton Emery Wheel Co., Chicago, III. 








W. P. Davis Machine Co., Rochester, N. Y. 
ENGINEERS AND CONTRACTORS— 
Wellman-Seaver Engineering Co., Cleveland, O. 
Walter Kennedy, Pittsburg Pa. 
Hev! & Patterson. Pittsburg, Pa. 
Meehan Boiler & Construction Co., Lowellville,O 
EK. E. Erickson, Pittsburg, Pa. 
John T. Jones & Co., Chicago, Ill. 
Riter-ConleyMfg. Co., Pittsburg, Pa. 
Jearey Kennedy, Pittsburg, Pa. 
effrey Mig. Co., Columbus, O. 
Alex Laughlin & Co., Pittsburg, Pa. 
We Fu Go Co., Cincinnati, O. 
James Bonar & Co., Pittsburg, Pa. 
ENGINE PACKING— 
Jenkins Bros., New York City. 
C. H. Besly & Co., Chicago, Ill 
James B. Clow & Sons, Chicago, Ill 
ENGINEERS’ SUPPLIES— 
C. H. Besly & Co., Chicago, Ill. 
Jenkins Bros., New York City. 
James B, Clow & Sons, Chicago, III, 
ENGINE LATHES— 
U. Baird Machinery Co., Pittsburg, Pa. 
American Tool Works Co., Cincinnati, O. 
ENGINES (OIL)— 
The Aultman Co., Canton, O. 
ENGINES STEAM)— 
W. P. Davis Machine Co., Rochester, N. ¥ 
Wm. Tod & Co., Youngstown, O. 
The Edward P. Allis Co,, Milwaukee, Wis. 
- The Beorn, Owens & Rentschler o., Ham- 
ton, O. 
The Anlitman Co., Canton, O. 
Geo. B.. Sennett Co.. Youngstown, Ohio. 
ENGRAVERS AND ELECTROTYPERS— 
Central Klectrotype & Engraving Co., Cleveland. 
National Engraving Co., Cleveland, O 
Samuel R. Mason, Cleveland, O. 


FEED WATER HEATERS AND PURIFIERS— 
Harrison Safety Boiler Works, Philadelphia, Pa. 
James Bonar & Co, Pittsburg, Pa. 

We Fu Go Co., Cincinnati, O. 
Austin Separator Co., Detroit, Mich. 


FELLOE PLATES— 
Avery Stamping Co., Cleveland, O. 


FILES, MAKERS OF— 
C. H_ Besly & Co., Chicago, Ill 
FILTERS 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
FIRE BRICK AND CLAay— 
1. V. Rose, Sharon, Pa. 
Union Mining Co., Mt.6avage, Md. 
Clearfield Fire Brick Co., Clearfield Pa. 
Dover Fire Brick Co., Cleveland. 0. 
F. B. Stevens, Detroit, Mich. 
Chicago Fire Clay Product Co., Chicago, Il. 
Scioto Star Fire Brick Works. Portsmouth, O. 
Kentucky Fire Brick Works, Portsmouth O. 
Webster Fire Brick Co., South Webster, O. 
Aitna Fire Brick Co., Oak Hill, O. 
Oak Hill Fire Brick & Coal Co., Oak Hill, O. 
Holmes, Strachan & Co. Detroit, Mich. 
Garden City Sand Co., Chicago, Ill. 
A. F. Smith & Co., New Brighton, Pa. 
Chas Taylor's Sons Co. Cincinnati, O. 
FIRE PRooF COVERING— 
C H.Besly & Co., Chicago, Il. 
FLEXIBLE SHAFTS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 
FLUE CLEANERS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 
Foot AND POWER LATHES— 
U. Baird Machinery Co., Pittsburg, Pa. 
FORGINGS— 
Comoe Drop Forge & Foundry Co,, Kensing- 
ton, " 
Cleveland City Forge & Iron Co., Cleveland, O. 
Bethlehem Steel Co., South Bethlehem, Pa. 
Preeburn Steel Co., Braeburn, Pa 
Wyman & Gordon, Worchester, Mass 
Danielscn Machine & Tool Co , Cleveland, O. 
Samuel Trethewey & Co.. Pittsburg. Pa. 
Jas H. Baker Mfg. Co., Pittsburg, Pa. 
Joseph Dyson & Sons, Cleveland, O, 


FOUNDRIES— 


Wm. Tod & Co., Youngstown, O. 
Seaman, Sleeth Co., Pitisburg, Pa. 


Hooven, Owens & Rentschier Co., Hamilton, O. 


W. A. Jones Foundry Co., Chicago. 

effrey Mfg. Co., Columbus. O. 

rass Founders’ Supply Co., Newark, N. J. 
The Aultman Co.. Canton, O. 
Schuylkill Iron & Steel Co., Philadelphia, Pa. 
Riverside Foundry Co., Cleveland, O. 
I. & KE. Greenwald Co., Cincinnati, O. 


Wheeling Mold & Foundry Co., Wheeling, W.Va. 


Excelsior Iron Works Co., Cleveland, O. 

Macbeth & Co., Cleveland, O. 

Vulcan Foundry & Machine Co., New Castle, Pa 
FOUNDRY EQUIPMENT. 

Tabor Mfg. Co., Elizabeth, N. J. 

Brass Founders Supply Co., Newark, N. J. 

Vulcan Mfg. Co., Pittsburg, Pa. 

Northern Engineering Works, Detroit, Mich. 

Cleveland Crane & Car Co., Cleveland, O. 

Whiting Foundry Equipment Co., Harvey, Il. 
_ Thos, Furlow & Son, Philadelphia, Pa. 


FOUNDRY FACINGS— 
Cleveland Facing Mill Co., Cleveland, O. 
FOUNDRY SUPPLIES— 
Northern Engineering Works, Detroit, Mich. 
Chas. Taylor's Sons Co., Cincinnati, O. 
Clearfield Fire Brick Co., Clearfield, Pa. 
Cleveland Crane & Car Co, Cleveland, O. 
Thos. Furlow & Son, Philadephia, Pa. 
rhe Ohio Sand Co., Conneaut, O. 
Union Mining Co., Mt. Savage, Md, 
Dover Fire-Brick Co., Cleveland, O. 
A, F. Smith & Co., New Brighton 
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Tabor Mfg. Co., Elizabeth, N. J. 
Stevens, Detroit, t. Mich. 
Whiting Roundry Equ Ido. Cle 8 p Sinewey, Til, 
Facin x aveland 
Garden City San Sani Co 1, 
Fire Cla: Product ™ ~ Til. 
, Co., Newark, N. J. 
Tg, Pa. 


Kentuck Fire’ Brick oon Portsm 
ert A outh, ‘Oo. 


n, Pa. 
bak a Hill i Fire Be Brick & Coal Co., Oak Hill, 0. 
Holmes, Strachan & Co., Chicago, Til. 
Newport Sand Bank Co., Newport, Ky. 
FRICTION METAL— 
= mes B, Clow & Sons, Chicago, I11. 
eo. Hiertz & Son, St. Louis, Mo. 
Cc. H. Besly & Co., Chicago, Mil. 
Swarts Metal Refining Co., Chicago, Il. 
—* Metal Co., New York City. 
ect Lubricating Metal Co., Cincinnati, oO. 
J.J. Ryan & Co., Chicago, II1. 
FURNACE LININGS— 
Union Mining Co., Mt. Savage, Md. 


FURNACE, MELTING— 
Whiting Foundry Equipment Co., Harvey, It, 


FuEL Or, BURNERS— 
W. 8. Rockwell & Co., New York City. 


GALVANIZED IRON— 
Apollo Iron & Steel Co., Pittsburg, Pa 


GALVANIZERS— 
Aitna-Standard Iron & Steel Co., Bridgeport, O 
Apollo Iron & Stee! Co.. Pittsburg. Pa. 


GALVANIZING Pots— 
The Wm. B. Pollock Co., Youngstown, O. 


Gas ENGINES— 
Northern Engineering Works, Detroit, Mich. 


GaucE Cocks— 
Tames Bonar & Co., Pittsburg, Pa. 


GEARING— 
I. & E. Greenwald Co., Cincinnati, O. 
The R. D. Nuttall Co., Allegheny, Pa. 
The Van Dorn & Dutton Co.. Cleveland, 0. 
F. H. Bultman & Co , Cleveland, 0. 
Fraser & Chalmers, Chicago Til. 


a. a Foundry & Machine Co., Philadel- 


phia, Pa. 

James Bonar & Co., Pittsburg, Pa. 
GEAD CUTTERS— 

F, H. Bultman & Co., Cleveland, O. 


GEAR CUTTING— 
The R. D. Nuttall Co., Allegheny, Pa. 
The Van Dorn & Dutton Co., Cleveland, O. 
F. H. Bultman & Co., Cleveland, O. 


GEAR LUBRICANTS— 

The Ironsides Company, Columbus, O. 
GIRDER WorRK— 

Wm..B. Scaife & Sons, Pittsburg, Pa. 
GRINDSTONES— 

Cc. H. Besly & Co., Chicago, IlI- 
GRAPHITE PAINT— 

Jos Dixon Crucible Co., Jersey City, N. J. 
GRATE BaRs— 

Geo. B. Sennett Co., Youngstown, Ohio. 
Gray IRON CASTINGS— 

W. A, Jones Foundry Co., Chicago, I11. 

Brass Founders’ Supply Co., Newark, N. J. 
Hack Saws— 

Q & C Co., Chicago, Il. 
HANGERS— 


BR. A. Delano, Chicago, I 
Dodge Mtg. Co., Mishawaka, Ind. 


The Aultman Co., 
ey & Leughline i Ltd peittsburg, Pa 
I. & EB, Greenwald Co ., Cincinnati, O 


HARNESS SNAPS— 
Covert Mfg. Co., West Troy, N. Y. 


HEATERS AND PURIFIERS— 
Harrison Safety Boiler Works, Philadelphia. 
{gues Bonar & Co., Pittsburg, Pa. 
efugo Co., Cincinnat i, O. 
Austin Separator Co., Detroit, Mich. 
The United Boiler Co., Girard, O. 


Heavy HARDWARE— 
Cc. H. Besly & Co., Chicago, Ili. 
Parkhurst & Wilkinson Co., Chicago, I1!. 


Horsts— 
The Aultman Co., Canton, O. 
Lidgerwood Mfg. "Co., New York City. 
coe ENGINES— 
The Hdward P Allis Co., Milwaukee, Wis. 
Lidgerwood Mfg Co New Vork Citv. 
Exeter Machine by a Pittston, Pa. 
The Aultman Co., ton, O. 
Webster, Camp & fone h Machine Co., Akron, O. 
Excelsior Iron Works Co., Cleveland, oO. 
HOISTING MACHINERY— 
Exeter Machine Works, Pittston, Pa. 
Link- a Machinery Co., Chicago, ml. 
Jeffrey Mfg. Co.. Columbus, 
enision tre 7 hg we Co., Cleveland, oO. 
. New York City. 
‘Heyl & iS Pedteree, Pittsburg, Pa. 
The Aultman Co., Canton, O. 
The Brown Hoisting and Conveying Machine 
Co., Cleveland, O. 
Webster. Camp & Lane Machine Co., Akron, O. 
Horsk SHOES— 
Phoenix Horne Shoe Co., Joliet, M1. 


Union Boiler Tube Cleaner Co,, Pittsburg, Pa. 


INDUSTRIAL 
The Pressed Steel Car Co., Pittsburg, Pa 





IncoT MoLps— 
Lorain Foundry Co., Lorain, O. 


INJECTORS— 
C. H. Besly & Co., Chicago, I11. 
Manning, Maxwell & Moore, New York City. 
James Bonar & Co., Pittsburg, Pa. 


INSURANCE COMPANIES— 
Hartford Steam Boiler I. & I. Co., Hartford, Ct. 


IRON BUILDINGS— 
Illinois Steel Co., Chicago, I11. 
Schiffler Bridge Co., Pittsburg, Pa. 
Riter-Conley Co., Pittsburg. Pa. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


IRON, NAILS AND STEEL— 
C. H. Besly & Co., Chicago, Il. 
F H Stroud & Co.. Chicago, 11 
Parkhuret & Wilkinson Co., Chicago, Il. 
lL. K. Hirsch, Chicago, Ill, 


IRON AND STEEL ROOFING— 
Berger Mfg. Co., Canton, O. 
Etna Standard Iron & Steel Co., Seer, oO. 
Cincinnati Corrugating Co., Piqua, O 
Wm. B, Scaife & Sons, Pittsburg, Pa, 


IRON ORE— 

Lake —y & % Consolidated Iron Mines New 
York City, N. Y. 

Ogilebay, Norton & Co., Cleveland, O. 

Pickands, Brown & Co., Chicago, III. 

M. A. Hanna & Co Cleveland. oO. 

Drake Bartow & Co.,.Cleveland, O. 

Pickands. Mather & Co.. Cleveland. O. 

J. Wesley Pullman, Philadelphia, Pa. 

od, Stambaugh & Co., Cleveland, O. 

IRON WoRKING TOOoLS— 

Avery Stamping Co., Cleveland, O. 

American Tool Works Co., Cincinnati, oO. 

H. Bickford, Lakeport, N. | 

Cc. H. Besly & Co., Chicago. Il. 

U. Baird Machinery Co., pitchers. Pa. 

Armstrong Bros. Tool Co., Chicago, I11. 

F. H, Bultman & Co., Cleveland, oO. 

The Armstrong Mfg. Co. Bridgeport. Conn. 

Bickford Drill & Tool Co., Cincinnati, O. 
a & Harris Machine Tool Co., Springfield, 

ase 

W. P. Davis Machine Co., Rochester, N. Y. 

Manning, Maxwell & Moore, New York City. 

Bertsch & Co., Cambridge City, Ind. 
LADLES— 

Northern Engineering Works, Detroit, Mich. 

Whiting Foundry Equipment Co,, Harvey, III. 

The United Boiler Co., Girard, O. 

Wm. B. Pollock Co, Youngstown, O. 
LATHES— 

W. P. Davis Machine Co., Rochester, N. Y. 

U. Baird Machinery Co., Pittsburg. Pa. 

Bickford Drill & Tool Co... Cincinnati, O. 

Danielson Machine & Tool Co., Cleveland, O. 

Manning, Maxwell & Moore, New York City. 

American Too! Works Co., Cincinnati, oO. 
LINK BELTING— 

The Jeffrey Mfg. Co., Columbus, O. 

Link-Belt Mac iner: Co., Chicago, Til, 

Heyl & Patterson, P ttsburg, Pa 

The Au!tman Co., Canton, O. 
LOCOMOTIVES— 

L. K. Hirsch, Chicago, Il. 

Hyde Bros. & Co., Pittsburg, Pa. 
MACHINISTS’ TOOLS AND SUPPLIES— 

American Tool Works Co., Cincinnati, O. 

W. P. Davis Machine oo, ae, a 

H. Bickford, Lakeport, N 

5 H. Besly . Co., Chicago, Mi. 

Baird Machin te Pa. 
Sertech & Co., Cam tage City, Ind. 
Armstrong Bros. Tool Co., Chicago, Til. 
Bickford Drill & Tool Co., Cincinnati, O 
Parkhurst & Wilkinson Co., Chicago, hi. 
Baush & Harris Machine Tool Co., Springfield 

Mass. 
Danielson Machine & Tool Co., Cleveland, O. 
Manning. Maxwell & Moore, New York City. 
F. H. Bultman & Co., Cleveland, O, 
MACHINE SCREWS— 
C. H. Besly & Co., Chicago, Ill. 
MACHINE SHOPS— 
The R. D. Nuttall Co., Allegheny, Pa. 
Danielson Machine & Tool Co,, Cleveland, O. 
MACHINERY AND TOOL STEEL— 
C. H. Besley & Co., Chicago, Il. 
Breeburn Steel Co,, Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa 
a H. White, Chicago, Il. 
orris & Bailey Steel Co., Pittsburg, Pa. 
Monongahela Iron & Steel Co., Pittsburg, Pa. 
MAGNESIA COVERING— 
C. H. Besly & Co., Chicago, Il. 
James B. Clow & Sons, Chicago, Il. 
MALLEABLE FOUNDRY PLANTS— 
Whiting Foundry Equipment Co., Harvey, Il, 
MALLEABLE CASTINGS— 
Acme Malleable Iron Works, Buffalo, N. Y. 
Buhl Malleable Co., Detroit, Mich. 
MANUFACTURING CHEMISTS— 
Wefugo Co., Cincinnati, O. 
Grasselli Chemical Co., Cleveland, O. 
MANUFACTURED IRON AND STEEL— 
Bourne-Fuller & Co., Cleveland, O. 
#tna-Standard Iron & Steel Co., Bridgeport, O. 
Champion Iron & Steel Co., Muskegon, Mich. 
The Morris & Railev Steel €o., Pittsburg, Pa. 
Cabeen Co., Philadelphia, Pa. 
Parkhurst & Wilkinson Co., Chicago, tl. 
Ohio Steel Co., Youngstown. oO. 
Republic Iron & Steel Co., Chicago, Ill. 
Monongahela Iron & Steel Co., P ttsburg, Pa. 


METAL BEARINGS— 
Theo. Hiertz & Son, St. Louis, Mo, 
C. H. Resly & Co. Chicago, il. 
Perfect Lubricating ‘Metal Co., Cincinnati, O. 
Maguolia Metal Co,, New York’ City. 





Swarts Metal Refining Co., Gulcage, Ills. 
mE J. Ryan & Co., Chicago, I11, 

ETAL CEILINGS— 

Berger Manufacturing Co., Canton, O. 
METAL WoRK— 

Avery Stamping Co , Cleveland, O. 
MILL CASTINGS— 

Vulcan Foundry & Machine Co., New Castle, Pa, 

Schuykill Iron & Steel Co., Philadelphia, Pa. 
MILLING MACHINES— 

American Tool Works Co., Cincinnati, O. 

W. P. Davis Machine Co., Rochester, N. Y. 

U. Baird Machinery Co., Pittsbur 

Danielson Machine & Tool Co., Cevtiont, oO. 

Manning, Maxwell & Moore, New York City. 
MINING MACHINERY— 

C. H. Besly & Co., Chicago, Il. 

The Edward P. Allis Co., —y “ae Wis, 

ier Mfg. Co., Columbus, O. 

idgerwood Mfg. Co., New York City. 

Exeter Machine Works, Pittston, Pa, 

Wm. Cramp & Sons, Philadelphia, Pa 

The Bucyrus Co., South Milwaukee, Wis. 

Marion Steam Shovel Co., Marion, O. 

Webster, Camp & Lane Machine €o., Akron, 0, 

Fraser & Chalmers, Chicago, I1l. 

Excelsior Iron Works Co., Cleveland, O. 

Wm. B. Pollock Co., Youngstown, oO. 
MINE PuMPS— 

F. M. Prescott Steam Pump Co.,Milwaukee, Wis, 
MOLDING MACHINES— 

Tabor Mfg. Co., Elizabeth, N. J. 

Whiting Foundry Equipment Co., Harvey, Ill, 

Thos. Furlow & Son, Philadelphia, Pa. 


MOLDING SAND— 
Ohio Sand Co., Conneaut, U. 
F. B. Stevens, Detroit, Mich. 
Garden City Sand Co., Chicago, III. 
Newport Sand Bank Co., Newport, Ky. 
MULTIPLE DRILLS— 
Bickford Drill and Tool Co., Cincinnati, O. 
Baush & Harris Machine Tool Co., Springfield, 
Mass. 
NICKEL PLATING OUTFITS— 
Northampton Emery Wheel Co., Chicago, Il. 
NuTs AND BOLTs— 
Upson Nut Co., Cleveland, O. 
OILLESS BEARINGS— 
C. H. Besly & Co., Chicago, IIl. 
Or, BURNERS— 
W. S. Rockwell & Co., New York City. 
Or, CuPs— 
Cc. H. Besly & Co., Chicago, I. 
James Bonar & Co., Pittsburg, Pa. 
On, FILTERS— 
James Bonar & Co., Pittsburg, Pa. 
Orn, PumPs— 
Cc. H. Besly & Co,, Chicago, II1. 
Or, STORAGE TANKS— 
Wm. B. Pollock Co., Youngstown, O. 
Or, SEPARATORS— 
Harrison Safety Boiler Works, Philadelphia, Pa. 
Austin Separator Co., Detroit,Mich. 
American Tool Works Co., Cincinnati, O. 
Om TANKS AND CAaRS— 
Wm, B. Pollock Co., Youngstown, O. 
ORE CaRS— 
The Pressed Steel Co, Pittsburg, Pa. 
ORE CRUSHERS— 
The Edward P. Allis Co., Milwaukee, Wis. 
jetvey Mfg. Co., Columbus, O, 
‘he Aultman Co., Canton, O, 
Fraser & Chalmers Chicago, Ill, 
ORE SCREENS— 
Rob’t Aitchison Per, Metal Co., Chicago, Il, 
The Aultman Co., Canton, O, 
Fraser & Chalmers, Chicago, Ill. 
James Bonar & Co., Pittsburg, Pa. 
ORE TESTING MACHINERY— 
Keystone Driller Co., Beaver Falls, Pa. 
PaCKING— 
C. H. Besly & Co., Chicago, III. 
Jenkins Bros., New York City 
James B, Clow & Sons, Chicago, Il. 
PaINT— 
Iron Clad Paint Co., Cleveland, O. 
Tos. Dixon Crucible Co., Jersey City, N. J. 
PATTERN WORKS— 
Gobeille Pattern Co., Cleveland. O 
Forsythe Pattern Works, Youngstown, O. 
PERFORATED METALS— 
Aitchison Perforated Metal Co., Chicago, I1l. 
Fraser & Chalmers, Chicago, Til. 
Hendrick Mfg. Co., Carbondale, Pa. 


Pic IRoN— 
Cabeen Co., Philadelphia, Pa. 
Rogers, Brown & Co., Cincinnati, O. 
Reed F. Blair & Co., Pittsburg, Pa. 
Clinton Iron & Steel Co., Pittsburg. 
Bourne-Fuller Co. Cleveland, oO. 
M. A. Hanna & Co., Clevelana, O 
E. H. Stroud & Co., Chicago, Ill. 
Pickands, Brown & Co., Chicago, II1. 
F. B. Stevens, Detroit, a. 
McKeefrey & Co., Leetonia, O 
Superior harcoal Iron Co., Grand Rapids, Mich 
Spearman Iron Co., Sha rpsvil le, Pa. 
Hickman, Williams & Co., Chicago, Ill, 
Pickands, Mather & Co., Cleveland, oO. 
Republic Iron & Steel Co.. Chicago, Il. 
American Steel Hoop Co., Pittsburg, Pa. 
American Steel & Wire Co., Chicago, Ill, 
J. H. Hillman & Son, Pittsburg, Pa. 
PIc IRON CASTING APPARATUS— 
Heyl & Patterson, Pittsburg, Pa. 
G. H. Ginther, Special Agent, Pittsburg, Pa. 
PrpE (Cast IRON)— 
James B. Clow & Sons, Chicago, Il, 
PIPE (RIVETED STEEL)— 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
Wm. B. Pollock Co., Youngstown, O. 
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Prrk CLEANERS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


Prrzk COVERING— 
C. H. Besly & Co., Chicago, Tl. 
Jenkins Bros., New York City. 


Pree CUTTING AND THREADING Ma- 


CHINES— 

The Armstrong Mfg. Co., Bridgeport, Conn 
Prrzk FOUNDRY PLANTS— 

Whiting Foundry Equipment Co., Harvey, Ill, 


Piston RoDs— 
Bethlehem Steel Co., So. Bethlehem, Pa. 


PLANERS— 
Ww. P. Davis Machine Co., Rochester, N. Y. 
U. Baird Machinery Co., Pittsburg, Pa. 
Bickford Drill & Tool Co., Cincinnati, O. 
Danielson Machine & Tool Co., Cleveland, O 
Manning, Maxwell & Moore, New York City. 
American Tool Works Co., Cincinnati, O. 


PLATES— 
Enterprise Boiler Co., Youngstown. O. 
Republic Iron & Steel Co., Chcago, Ill. 
Illinois Steel Co., Chicago, Ill. 


PLUMBERS’ AND GAS FITTERS’ SUPPLIES— 
C. H. Besly & Co., Chicago, Ill. 
James B. Clow & Sons, Chicago, Ill. 


PNEUMATIC APPLIANCES— 
Clayton Air Compressor Works, New York. 
& C Co., Chicago. Il. é 
$ J. Schaefer & Co., New York City. 


PoRTABLE FORGE— 
C. H. Besly & Co., Chicago, Ill. 
Vulcan Mfg. Co., Pittsburg, Pa. 


PowER Drop HAMMERS— 
Baush & Harris Machine Tool Co., Springfield 


Mass. . : ¥ 
Mossberg & Granville Mfg. Co., Providence,R.I. 


POWER PRESSES-- 
Avery Stamping Co., Cleveland, O. 
Bertsch & Co., peeendee City, Ind. 
E. Konigslow & Bro. C eveland, Oo. 
Danielson Machine & Tool Co.,, Cleveland, O. 
Mossberg & Granville Mfg. Co., Providence,RI. 


PowER TRANSMISSON MACHINERY— 
effrey Mfg. Co., Columbus, O. 
€ A. Delano, Chicago. Il. 
Dodge Mfg. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
ones & Laughlins, Ltd., Pittsburg, Pa. 
. & E. Greenwald Co., Cincinnati, O. 


PRESSES— 
Bertsch & Co., Cambridge City, Ind, 
C. H. Besly & Co., Chicago, Il. 
E. Konigslow & Bro. Cleveland, O. 
Danielson Machine & Tool Co., Cleveland, O. 
Avery Stamping Co., Cleveland, O 
Mossberg & Granville Mfg. Co., Providence, R.I. 


PRESSURE GAUGES— 
The Bristol Co., Waterbury, Conn. 
James Bonar & Co., Pittsburg, Pa. 


PULLEYS— 

W. A. Jones Foundry Co., Chicago, Ml 

E. A. Delano, Chicago, I11. 

Dodge Mfg. Co., Mishawaka, Ind. 

The Aultman Co., Canton, O. 
effrey Mfg. Co., Columbus, O. 

Jones & Laughlins, Ltd., Pittsburg, Pa 
. & HM. Greenwald Co., Cincinnati, O. 


Pumps (STEAM)— 
The Kdward P. Allis Co.. Milwankee, Wis 
Blakeslee Mfg. Co.. Du Quoin, III, 
— M. Prescott Steam Pump Co., Milwaukee 
Wis. 
Hall Steam Pump Co., Pittsburg, Pa. 
Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 


PuUNCHES— 
E. Konigsiow & Bro. Cleveland, O. 


PyYROMETERS— 
Edward Brown, Philadelphia, Pa. 
Vulcan Mfg. Co., Pittsburg, Pa. 


RADIAL DRILLS— 
Bickford Drill and Tool Co., Cincinnati, O. 
Baush & Harris Machine Tool Co.. Springfield, 
Mass 
American Tool Works Co., Cincinnati, O. 


RalIL_s— 


L. K. Hirsch, Chicago, Ill. 
Hyde Bros. & Co., Pittsburg, Pa, 


RAILWAY SUPPLIES— 
Cleveland City Forge & Iron Co., Cleveland, O. 
Garden City Sand Co., Chicago, Ill. 
L.. K. Hirsch, Chicago, Ill. 


RELAYING RAILS— 

L. K. Hirsch, Chicago, Il. 

Hyde Bros. & Co., Pittsburg, Pa. 
RIVETS— 

Champion Rivet Co., Cleveland, O. 

Jones & Laughlins, Ltd., Pittsburg, Pa. 
RIVETED STEEL PIPE— 

The Wm. B. Pollock Co. Youngstown, O. 
Rock DRILLS— 

Rand Drill Co., Chicago, Il. 

The Ingersoll-Sergeant Drill Co., New York. 
ROLL FORGINGS— 

Samuel Trethewey & Co,, Pittsburg, Pa. 
ROLLER BEARINGS— 

Mossberg & Granville Mfg. Co., Providence, R.I, 
ROLLING MILLS— 

Mossberg & Granville Mfg. Co., Providence, R.I 





ROLLING MILL MACHINERY— 
The United Boiler Co., Girard, O. 
Totten & Hogg Iron and Steel Foundry Co., 


te Pa. 

F. RK. Phillips’ Sons Co., Philadelphia. Pa 
Whiting Foundry Equipment Co., Harvey, 11). 
The Lloyd Booth Co., Youngstown, O. 

Vulcan Foundry & Machine Co., New Castle, Pa. 
Mossberg & Granvilie Mfg. Co., Providence, R.I. 


RooFrs— 
Shiffier Bridge Co., Pittsburg. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


Saws— 
Peter Gerlach & Co., Cleveland, O. 


Scrap IRON— 
L. K. Hirsch, Chicago, Il. 
= Bros. & Co,, Pittsburg, Pa. 
Illinois Steel Co., Chicago, Ill. 


SCREENS FOR Coal, ORE, Etc.— 
Robt Aitchison Perforated Meta! Co., Chicago 
Hendrick Mfg. Co., Carbondale, Pa. 
Jeffrey Mfg. Co., Columbus, O. 
The Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, Il. 


ScREWsS— 
C. H. Besly & Co., Chicago, I!. 
Upson Nut Co., Cleveland, oO. 
Chicago Screw Co., Chicago, Il) 


ScREW MACHINES— 
Cleveland Ball & Screw Co., Cleveiand, O. 
American Tool Works Co., Cincinnati, O. 


SECOND-HAND MACHINERY— 
L. K. Hirsch Chicago, Il. 
Hyde Bros & Co., Pittsburg, Pa. 
Geo. D. Moffat & Co, Chicago, Ill. 
Torbert & Peckham, Chicago, I11. 


SENSITIVE DRILLS— 
American Tool Works Co., Cincinnati, O. 


SEPARATORS— 
Harrison Safety Boiler Works, Philadelphia, Pa. 
Austin Separator Co., Detroit, Mich. 


SHAFTING— 
E. A. Delano, Chicago, I11. 
Dodge Mfg. Co., Mishawaka, Ind 
Fitzsimmons & Co., Cleveland, O. 
The Aultman Co., Canton, O. 
Jeffrey Mfg. Co., Columbus, O. 
ones & Laughlins, Ltd., Pittsburg, Pa 
. & E. Greenwald Co., Cincinnati, O. 
Bethlehem Steel Co.. South Bethlehem, Pa, 
American Steel & Wire Co., Chicago, Ill. 


SHAPERS— 
W. P. Davis Machine Co., Rochester, N. Y 
Baush & Harris Machine Too! Co., Springfield, 
Mass 
American Tool Works Co., Cincinnati, O. 


SHEARING AND PUNCHING MACHINERY— 
Bertsch & Co., Cambridge City, Ind. 
Danielson Machine & [ool Co.. Cleveland O 
American Tool Works Co., Cincinnati, O. 


SHEAR KNIVES— 
Samuel Trethewey & Co., Pittsburg, Pa. 


SHEET IRON— 
A#ina-Standard Iron & Steel Co., Bridgeport, O 
ER. H. Stroud & Co., Chicago. T1l. 
Republic Iron & Steel Co., Chicago, I!1 
Struthers Iron & Stee! Co., Struthers, O. 


SHIP YARDS— 
Wm. Cramp & Sons, Philadelphia, Pa. 


SOLID STEEL SHEAR KNIVES 
Samuel Trethewey &,Co., Pittsburg, Pa 


SPIKES— 
L. K. Hirsch, Chicago, I11 


SPECIAL MACHINERY— 

American Tool Works Co , Cincinnati, O 

James Bonar & Co.,, Pittsburg, Pa. 

Avery Stamping Co.,, Cleveland, O 

Mossberg & Granville Mfg. Co., Providence, R.I. 
& C Co,, Chicago, Ill 
he Aultman Co., Canton, O. 

Jeffrey Mfg. Co., Columbus, O. 

E. Konigslow & Bro. Cleveland, O. 

Wheeling Mold & Foundry Co., Wheeling, W. Va. 

Danielson Machine & Too! Co., Cleveland, O. 


STACKS— 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


STAND PIPES— 
The Wm. B. Pollock Co., Youngstown, O. 
The United Boiler Co., Girard, O. 


STEAM BOILER INSPECTORS— 
Hartford Steam Boiler Inspection & Insurance 
Co., Hartford, Conn. 


STEAM PIPE AND BOILER COVERING— 
C. H. Besly & Co., Chicago [11 


STEAM PACKING— 
James B, Clow & Sons, Chicago, I1l. 
Cc. H. Besly & Co., Chicago, Li. 


STEAM PuMPS— 

Hall Steam Pump Co., Pittsburg, Pa. 

Blakeslee Mfg. Co., Du Quoin, Ill. 

Fred. M. Prescott Steam Pump Co., Milwaukee, 
Wis. 

Edw. P. Allis Co., Milwaukee, Wis. 

Southwark Foundry and Machine Co., Phila- 
delphia, Pa. 

James Bonar & Co., Pittsburg, Pa. 


STEAM SEPARATORS— 
James Bonar & Co., Pittsburg, Pa. 
Austin Separator Co., Detroit, Mich. 
Harrison Safety Boiler Works, Philadelphia, Pa, 


STEAM SHOVELS AND DREDGES— 
Marion Steam Shovel Co.. Marion, O. 
The Bucyrus Co., South Milwaukee, Wis. 


STEAM SPECIALTIES— 
Cc. H. Besly & Co.. Chicago, Til. 
James Bonar & Co., Pittsburg, Pa. 


STEEL— 

Otis Steel Co., Cleveland, O. 
E. H. Stroud & Co., Chicago, Ill. 
Breeburn Steel Co.. Breeburn, Pa. 
Cabeen Co., Philadelphia, Pa. 
Champion Iron & Steel Co., Muskegon, Mich. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa. 
The Morris & Bailey Steel Co., Pittsburg, Pa. 
Byron H. White, ry Th. 

onongahela Iron & Steel Co., Pittsburg, Pa. 
American Steel Hoop Co., Pittsburg, Pa. 
American Steel & Wire Co., Chicago, II1, 
Struthers Iron & Steel Co., Struthers, O. 


STEEL BaLLs— 
Cleveland Ball & Screw Co., Cleveland, O. 


STEEL BANDS— 
American Steel Hoop Co., Pittsburg, Pa. 
American Steel & Wire Co Chicago, Ill. 


STEEL BLOOMS AND BILLETS— 
American Steel & Wire Co.. Chicago, Il. 
Cabeen Co., Philadelphia, Pa. 

Champion Iron & Steel Co,, Muskegon, Mich. 
National Stee! Co., Chicago, / Il. 

Bethlehem Steel Co. -outh Bethlehem, Pa. 
The Lorain Steel Co., Lorain, O. 

Jones & Laughlins, Ltd., Pittsburg, Pa. 
American Steel Hoop Co., Pittsburg, Pa. 


STEEL CaRs— 
The Pressed Steel Car Co,, Pittsburg, Pa. 


STEEL CASTINGS— 
Otis Stee) Co., Cleveland, O. 
Q & C Co., Chicago, Ill. 
Bethlehem Steel Co., South Bethlehem, Pa. 
Hercules Steel Casting Co., Harvey, Il. 


STEEL CEILINGS— 
Berger Manufacturing Co., Canton, O. 


STEEL FRAME MILL BUILDINGS— 
Wm. B. Scaife & Sons, Pittsburg, Pa, 


STEEL FOUNDRY PLANTS— 
Whiting Foundry Equipment Co., Harvey, Il! 


STEEL Hoors— 
American Steel Hoop Co., Pittsburg, Pa. 


STEEL PLANTS— 
The Wm. B. Pollock Co., Youngstown, O. 
The Riter-Conley Co., Pittsburg, Pa. 


TANKS— 
Enterprise BoilerCo., Youngstown, O 
Meehen Poiler&Construction Co., I owellville O. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
The 4m. B. Pollock Co. Youngstown, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa, 
The Aultman Co., Canton, O. 
The United Boiler Co., Girard, O. 


TANK CaRs— 
The &m. B. Pollock Co., Youngstown, O. 


TESTING MACHINERY— 
Keystone Driller Co., Beaver Falls, Pa. 


TIN AND TERNE PLATES— 

F H. Stroud & Co., Chicago, Ill. 

American Tin Plate Company, Chicago, Il. 
TIN PLATE MACHINERY— 


Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 


Toor, STEEL— 
C. H. Besly & Co., Chicago, Ill. 
Breeburn Steel Co.. Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa. 
Monongahela Iron & Steel &. Pittsburg, Pa. 


TRAMWAY EQUIPMENT— 
Whiting Foundry Equipment Co., Harvey, Ill, 


TRANSMISSION MACHINERY— 

Hey! & Patterson, Pittsburg, Pa. 

Link-Belt Machinery Co., Chicago, Ill. 

W.A. Jones Foundry & Machine Co., Chicago. 

Jeffrey Mfg. Co., Columbus, O. 

Dodge Mfg. Co., Mishawaka, Ind. 

The Aultman Co., Canton, O. 

Brown Hoisting and Conveying Mechine Co., 
Cleveland, Ohio. 


TROLLEY TRACKS— 
Whiting Foundry Equipment Co,, Harvey, Ill, 
Northern Engineering Works, Detroit, Mich. 
TRUCKS— 
Northern Engineering Works, Detroit, Mich. 
Whiting Foundry Equipment Co., Harvey, Ill. 
TUBES— 
National Tube Co,, Pittsburg, Pa. 
S. Fix’ Sons, Cleveland, O. 
TUBE CLEANERS— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa, 
TuBE WELDING— 
8. Fix Sons, Cleveland, O. 
TUMBLERS— 


Northern Engineering Works, Detroit, Mich, 
Whiting Foundry Equipment Co., Harvey, Ill. 


TURNBUCKLES— 
Republic Iron & Steel Co., Chicago, Ill, 
Cleveland City Forge & Iron Co., Cleveland, O 


Twist DRILLS— 





C. H. Besly & Co., Chicago. Ill. 
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Twist DrILt, CasEs— 

Vulcan Mfg. Co., Pittsburg, Pa 
VALVES— 

James B. Clow & Sons, Chicago, Ill. 

C. H. Besly & Co., Chicago, Til. 

Jenkins Bros., New York City. 

Manning, Maxwell & Moore, — York City. 

Tames Bonar & Co., Pittsburg, Pa. 
WASHERS— 

Avery Stamping Co., Cleveland, O, 
WATER SOFTENING 

Wefugo Co., Cincinnati, O. 
WIRE— 
_ American Steel & Wire Co., Chicago, Ill. 
WIRE COATING— 

The Ironsides Company, Columbus, O. 
WIRE FENCING— 

American Steel & Wire Co., Chicago, Ill. 
WIRE FILLER— 

The Ironsides Company, Columbus, O 
WIRE MACHINERY— 

S. W. Goodyear, Waterbury. Conn. 

Mossberg & Granville Mfg. Co., Providence, R.I. 
WIRE NaILs— 

American Steel & Wire Co., Chicago, III. 
WIRE RoPE COATING— 

The Ironsides Company, Columbus, O. 
WrreE Rope FILLING— 

The Ironsides Company, Columbus, O. 
Woop PULLEYs— 

Dodge Mfg. Co., Mishawaka, Ind. 
WROUGHT PIPE— 

National Tube Co., Pittsburg, Pa. 
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PBrown, HAWAIG .......--ccccceeseteresssestseceesesseessesseee - 36 

Brown telsting and Conveying Machine ‘€o,.. 35 

Bu uayree 8 Co. poheneee,, 08 

Buhl Malleable Co.,......cscccrsesseeseeeeeeserceeees serene 22 

Bultman & Co., i dilinaitdinsnchidlinhitn ennhdunctnatintil 32 


Cabeen & Co...... 
Cahall Sales Depart: 
Central Electrotvpe & Engraving 












icago Press Clipping “vec néweue 35 
*Chicago Rawhide Mfg. Co.. _ 
Chicago Screw Co.......0..++ I 

I 














Clayton Air Compressor Wor i 
Clearfield Fire Bri . 37 
Cleveland Ball & Screw Co........ sa 
Cleveland City Forge & Iron Co.. 1 
Cleveland Crane & Car Co.......... - 35 
tCleveland Facing Mill Co.. ; 
Clinton Iron & Steel Co ... 

Clow & Sons, James ) 

Cole, }. Wi 

Covert Mfg. Co.. 

Cramp & Sons, Wm... 

Cremer & Bicknell... 





Crescent Steel Co 


Danielson Machine & SS ae Ccrsncesncccsocnssescsosnce BS 
Davis Machine Co., a 


seeeeee oe eee eer et ee eeeeee 














Denison, Prior & hes equosvednnonetes 25 
Delano, B. A 51 
Dizon i Crucible manne 38 

















2 
xcelsior Iron Works Co 3 
Heeter Machine Wor KB..... 1.0... .0000s covers cossesseoees 35 





Fitzsimons & Co. 
*Fix Sons.. 

Forsythe Pattern Wo 

Fraser & Chalmers... 






















Frick Coke Co., H. ae I 
Te Tg el acacncanenenscmsstecddoodtenssstenins 37 
I .cirerctsncctinsininnnietannesiionametansiien 52 
Garden City nd CD...ccc00e 3 

EI LTE 3 

Ginther, G. H.....,...... sdubabeesceecenccetinedesssoczeseqeeeneee® 40 
Gobeille Pattern Siitatiiiciiihr-cestednsnenaeteensdnaied 39 
III I I stcisitmenntintecsnenccccescedsscotsteoccssccconuenb 31 
Grasselli ETI inictiebeneaianihienipaeetéinineiinena 26 
RE 46 
Hall Steam mae Ti icusienshitinennesdtepetuiihviecseseededine 31 
Hanna & Co., soceneceseconsenpen OG 
Harrison Gaiety Boller” ‘Works........... ecocssgeescesse SO 
Hartford Steam Boiler ome * Ins. Co saninamnesinnnn 26 
Hendrick Mfg. Co., The... ME 
Hercules Steel Casting Oy ae 24 
ER EER CE Naa 33 
tHickman, Williams & Co.............cccccceseee sseceeees = 
Hiertz & Son, Theo ............:...... das 2 
BSEDEONE SEE MEOER, Fo Bicecs covcenese seven cbecseccessocecccocesnes I 
. _ *_* eee pumecicetmetaneingusesenen @ 
Holmes, Strachan & Co... sécencccesecscccnnce |6F 
Hoven, Owens & Rentschler | Sapwamamnedin Leal 32 
i i tt ann enaneicahinanmmalls 2 
Hyde Bros. & ah AT al a ae aN 44 
THinois Central B. R.......ccscccecceeeee ececeee 42 
Illinois Steel Co............... 40 
Ingersoll-Sergeant Drill Co. 2 
Iron Clad Paint Co.......:00...+ » 
Tronsides Co............. see . 24 


IIIT 5 ceasiiteritinneeminmeeemanites eons ane 
Te TUINED Ti nctncstspennsesestenbensnss cescovenesecens 

Tones Foundry& Machine Tis Ws Mit enenescon 8 
POGD Be TARR ENG, TA cscs ccesctcccscccrecevesccsscesoccees 42 


Kennedy, a pease 
Kennedy, 

Kentucky Fire Brick Works 
Keystone priller Co............. . 40 
Konigslow & Bro., E... peseonpe cacngnesepecoece 28 


La Belle Steel Co ...... Lonietacnn Sn 
Lake Superior Consolidated Iron Mivues... scone SS 
Laughlin & Co., —_ eeocscseosessoscebtocennssiesesovecsnh 

Lidgerwood Mf; 
Link-Belt Mach cae Co 
II ID scapstencsnbenenesessucnebenteimesioneenends 
SAUTE EINE TE cntee: anntnnsevdcnnotrentennnennstiatenihinet 





EC ee 
Lo eoee 
a ee 
ESTES aaa 
Manning, Maxwell & Moore 
Marion Steam Shovel Co... 
McKeefrey & Co. 








Meehan Boiler & Construction Co.. _ 

SII in TING Ti i ce nreeteccneenesteqnenocnheunsionsh 26 
Monongahela I 38 
Morris & Bailey Steel Co...... ccccccececoes-eeccesccse OO 
Mossberg & Granville Mfg SI, dtntienaoteiGunaaie 30 
National a Co... eeupesstmenseneeppnnenensess SS 
National Steel Co . wee 40 
National Steel Co., “Aetna-Standard "works... 34 
National Tube Co...... .........+++ entaeconnccadenmsubeopecqens . 40 
SNS SINE UNIS GOB. coc cncesncccccsrceseneneenescceoscss = 


Northampton Emery Wheel Co.. 
Northern Engineer “adh Co.. 
I REIT SAT intieenitiesnnncnibasnimamadinnousenten 





Oak Hill Fire Brick & Coal >< eocececseccessess BS 
Onilebey, Norton & Co..... neennigniegeiteumenninain 34 
PIIIEE Wit isccadactiuneinghiiciiasinedseineenscanseisiguton - 
EEE GRE Bis cccccestscccenstscscccesescnscves eonenvansoseinenuions 24 
TParkhurst & Wilkinson Co........ccccccccssemeeseesees -- 
Perfect Lubricating Metal Co........0....cccseecesesenee 52 
Phoenix Horse Shoe Co. ecaneeccetocesce stccccescses 2S 
yl OT ES ae nee 34 


Pickands, Mather & Co........ evtecsecsesoocscretamencscene O6 
SES SEY WH, 2, CID ccscusbescesencansmemenetpenens. of 
sr eeenrens STEED IE GOD... neccnushnocceneniocosesenee 3I 
ee me bh Sk iy , aS 
wo TE vdiaabielahad 













SEE Tr icnrciinicnnse ‘enniacmanntacdapnenenens sibeneeneenstguniilins 23 
Rand Drill Co.............s00000 erovesoccncoosnqnavenasssseges 2 
Republic Iron & Steel C +1743 
Riter-Conley Mfg. Co - 36 


Riverside Foundry Co. . 24 
Rogers, Brown & Co.. eveI*23 
*Rockwell & Co., W. 8... ccconl“B7 
Ryan, J.J. & Co........... seduminstpeacaseentepeotebecessenseneete 39 
Scaife & Sons, Wm. B .........0:se000 eeuneocossonsessessenene 51 
Schaefer & Co.,W. J............+. 5 


Schuylkill Iron & Steel Co 
Scioto Star Fire Brick Works. 
Seaman, Sleeth Co..............c000+ 
Sennett Co., Geo. B...............00« se 
{Sharon Fire Brick WoOrkKGS... .......0. 000 ccecesseeeee eens 

Shiffier BridgeCo... 
Smith & Co. A. F... 











Southwark Foundry ‘and Machine C ‘Co... wee 
Spearman Iron Co... coeee eee ace 
Star Corundum Wheel Co «cs... nee 
BOBTEG, FB Bacccesscccceccececccocccnsssvccccccstsanscesocoose «29-48 
ee aa RRR RR An 2 
Struthers Iron | ee eee I-34 
*Superior Charcoal Iron Co......00..0c0+e000 ecebecccocccs => 


| Swarts Metal Refining Co.....0cssmessesereresrneee I 





















Tabor Mfg Co.......... aa 















Taylor’s Sons Co., Chas. asco eseuseeniens 2 
TOROS, O. ..2..2.00--20--2000 cor coe cos eveecneen ope cen ccscscosoccoscans 2 
Tod, Stambaugh & Co eptewanscessicelis 

Tod. Wm. & Co enctnens —. 
Torbert & Peckham..... + 44 
Totten & Hogg Iron & Steei Joundry C re 45 
Trethewey & Co., Ltd., Samuel.. seveeeeee 39 
Union stialag co cores 24 
Union Boiler Tube Cleamer Co.......0..ccsessseeeeeesee I 
. a ee seececceeees w 
Upson Nut Co...... ccc cccccseonccoceccosocesecoee fe 


Van Dorn & Dutton Co......... coos 
Vermillion Pine & Iron Land Co.. 

Vulcan Foundry & Machine Co.., 
Vulcan Mfg. Co............ 








Webster, Camp & ‘one Machine wan cece exececces eves 25 
Webster Fire Brick endeadl 
Wellman-Seaver ts On. weeds 
tWefugo Co... 
Wheeling Mold a Foundry Co ane ensepdenteenncasionnin : 
ba or eS r ‘Ba ‘ ee 
ting Foun ry u ment Co... 
Wyman & Gordon P 

















IRON AND STEEL MARKETS, 


IRON ORE. 
(On Lake Erie Docks.) 
Special low-phosphorus hard ore, 
eR ee eee 
No, 1 Specular, Bessemer......c..scseseeeeees 
No. 1 Bessemer, hematite............. ane 
Hematites No. 1 non-Bessemer 
No. 1 Specular, non-Bessemer............. 
Ney GI inicisacneniacsunseninbeaccemvensien 





Pic IRON. 
Cleveland (f. o. b, cars): 


No 1 Strong tee = gay 
N>. 2 Strong Foundry... 
Gray Forge, red short........ 
No. 1 American Scotch., 





OLD RAILS AND SCRAP METAL. 
Delivered Ses 
Old iron rails... 





Old steel rails i ft. and over)... ae 

Old steel rails (6 ft. and | under)... spuanaeteusneentannts 

Old cer wheels... wonssvepeoesansnenne 

BPR, SB Th, BR, WGI BES vccccsemcccscsccccescvccseesl 

SITE CII os ciesitinencniindabbianiahapieiiehettinnignntinbeiiteandiaasl . 

No. 1 Machine cast scrap ecetes 

2 CR pocncanenecnsnneh 

Axle turnings.. eutscnaneatiiogs 

Wrought turnings ‘free from cast) 

NE III si cci sialic thrinienininnnbnieenatemmenneiiaits 

Uncut wrought iron oe peccseresesoone-eosnseneees 

Steel boiler plates... Sittin 

iL re shioautinaailaiaidil 

Pipes and Hwee (CLERM) «.......00c. ccccccvcececccccesececes 

ERE Pt 

Hoop and band iron .............ce000 cansooneceesranses 

Sheet iron.. epeesustocenieoccnncoceninanstes 

Wrought drillings.. pedaneoenpeusvescesssaecooan 

Malleable iron . pdjakies.3. cunessnestabeuatinesssénuie 
STRUCTURAL MATERIAL. 

Beams and channels shea 0. b, Cleveland) 2.35¢ 

Angles... ee. Fh 

ut ibidindtaaiadaticartinlechiaaiieid extientnneesst 2.45¢ 

I i «at ae nae eenes 2. 

EELS Re gO 2.70€ 





Persistence 
In Advertising 


Is one of the requisites of satis- 
factory results. In the expansion 
of business which is now noticeable 
in every section of the country, 
advertisers who have made them- 
selves regularly prominent in the 
past two years will be first to reap 


the rewards of persistent publicity 





# 


" Febriiaty 15, 1900 
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A Small Per Cent Saved In 
the Cost of Manufacturing 
Means a Lot, with Close 
Competition. 


If your competitor 
runs his plant at less 
cost than yourself, you 
are giving him an ad- 
vantage that means 
either the loss of busi- 
ness or proportionately 
less profit. 

If you haven’t 


AN AUSTIN SEPARATOR 


on your engine, you 
are not getting the best 
results from your 
steam power. 

We have good evi- 
dence of this in the 
shape of thousands of 
testimonials from the 
largest plants in the 
country. 

An oil separator will 
save another item. If 
you use your exhaust 
itis indispensable — If 
A, are not using your 

xhaust, you are blow- 
ing good money into 
the air. 

We ship to responsi- 
ble parties anywhere 
in the United States on 
30 days’ trial and pay 
freight both ways if 
our guarantee of satis- 
factory service is not 
substantiated. 


FERRE 
AUSTIN SEPARATOR CO., 


18-23 Woodbridge St., 
DETROIT, - - MICH, 
























‘*It is true 

that advertising 
will not 

put merit 
into poor 
merchandise, 
but good 
merchandise 
often becomes 
poor for the 
want of good 
advertising.”’ 


—Some Essential Oils for Adwertsse>s 








































To those who read between the lines there is food for 
reflection in the rapidly growing demand for shafts of 


FLUID-COMPRESSED OPEN HEARTH STEEL, 


Hydrautlically Forged and Annealed. 


SEND TO OUR NEAREST OFFICE FOR PAMPHLET. 


BETHLEHEM STEEL — PANY, 


SOUTH BETHLEHEM, 


BRANCH OFFICES:—10o Broadway, New York. 421 Chestnut Street, Phila- 
delphia. 1433 Sages tesla. Building, Chicago. 406-407 Perry-Payne Buildin 
Cleveland. a pat ain Street, Cincinnati. 601 Burlington Buildin t. 
Louis. 430 E and cott Building, St. Paul. 726 Gravier Street, New Or cans. 












Wyman & Gordon, 


Worcester, Mass. 


HYDRAULIC 
Pressed Forgings, 
Drop Forgings, 


Hammer Forgings, 
of STEEL, IRON, or COPPER. 


Steel Forging, Weight ss lbs. 


FOoOoRRGIN @G S&S 


LAID STEEL FORGINGS SHAFTS, SMNELSS ame 
FOR MACHINERY FORGINGS 
STAMPING DIES. OF ALL KINDS. 


JOS. DYSON & SON, Kirtland St, CLEVELAND, OHIO. 











Prompt Shipment. 











STEEL FRAME MILL BUILDINGS 


IRON and STEEL TANKS (for Liquids or Gases. 
GERM PROOF WATER FILTERS, 10 gal. to 10,000 gal. capacity per hvur. 


RIVETED STEEL PIPE. 

STEEL STACKS. 

TNT Wm. B. Scaife & Sons, 
(Established 1802.) 

PITTSBURCH, - ah PA. 

















Ee. A. DELANO, 
50 to 52 So. Clinton St., Chicago. 


MANUFACTURER OF 


SHAFTING, PULLEYS & HANGERS. 


A Large Stock Constantly on Hand. 


CORRESPONDENCE SOLICITED. 








SCHUYLKILL IRON AND STEEL Co., 


PHILADELPHIA, PA, 


STRUCTURAL and ORNA- 
MENTAL IRON WORK. 


Works, Grays Ferry Road, 28th to zoth St., 


MACHINERY CASTINGS OF ALL SIZES AND KINDS 
DRY SAND AND LOAM CORLISS CYLINDERS A SPECIALTY 
BUILDERS’ CASTINGS AND GENERAL FOUNDRY WORK 

















Advertisers who “keep everlastingly at it” win success. 
That is the testimony of the shrewdest and livest of them, 
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Spearman 


Iron 
Company, 
Sharpsviile, Pa. 
ed Foundry Irons. 
_—. Strength, Fluid- 
ity, Uniformity. 
American Scotch 


brand unequaled. 


(WENDERSON & TRAGO, Agents, 
CLEVELAND, oO. 














Absolutely without a rival. 


Perfect 





Lubricating 
Metal. 


The only Phosphorized Tin 
ae Deering Metal in the 
d. Write for particulars. 

Ask your dealers for it. 


Perfect Lubricating Metal -Co., 


Second and Plum Sts., 
Cincinnati, Ohio, U.S.A. 











DANIELSON 
MACHINE 
“AND TOOL 
COMPANY, 


DEALERS IR: 


MACHINERY 
Machine Tools 


; 
MANUFACTURERS OF | 
| 
| 
| 











DIES, 


Special Machinery, Etc. 
Special Department for 


DEVELOPING INVENTIONS 
in SECRET. 


| 





A full line of 


NEW and 
SECOND HAND 
PRESSES and 
MACHINE TOOLS 


earried in stock 
93 to97 
Lake St., 


Cleveland, 0. 








X LOOK! STOP! LISTEN! 


That Foreign Machine Works are preparing to meet American com- 
petition is shown by the number of recent orders for 


THE SELLER’S TOOL CRINDERS and 
DRILL CRINDERS. 


“A word to the wise is sufficient.” Write to 


J. WENDELL COLE, District Manager, 
DETROIT EMERY WHEEL Co., | 
P. O. Box 486, CHICAGO. P. O. Box 84, COLUMBUS, O.| 


For “Some Points about Grinding Tools,” 

















SOOO O84444448848868 


Radial Drills. 


FOR EVERY CLASS OF WORK. 1899 Catalog Describes Them. 


BAUSH & HARRIS MACHINE TOOL CO., 


Springsficld. Masas., U. S.A. 
SALES ACENTS: EUROPEAN ACENTS: 
MANNING, MAXWELL & MOORE, SELIG SONNENTHAL & CO., 
New York, Chicago, Pittsburg, and Cleveland. London, E. C. 
HILL, CLARK & CO., E. SONNENTHAL, Jr., 
Boston. Berlin, Germany. 


Oi Ai Al A tl th Al ll th A lee ti thi th Meant thin, Minti, Anata tine than! 


MEEHAN VERTICAL WATER TUBE BOILER. 
The Best Boiler for Utilizing Waste Gases 
Around Blast Furnaces and Rolling Mills. 


We Make a Specialty of Repair and Renewal Work at Plants. 
THE MEEHAN BOILER & CONSTUCTION CoO., 


Lowelivillie, Ohio. 


The “ORIGINAL GANDY” 
Stitched Cotton Duck Belting, 


Especially adapted for Main Drivers, Saw Mills, Cotton Gins, 

{| Cotton Presses, and for all places where belts are subjected tc 

moisture or atmospheric changes, the “GANDY” stangs paramovnut. 
For farther information, prices, etc., write 


The GANDY BELTING CO., Baltimore, Md. 
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Shovels *&% 


Iron Mining. 


We have machines of new designs with 
hoisting, swinging and crane engines. 
These were designed and constructed espe- 
cially to meet requirements of iron mining 
and coal mining fields. 

















WE INVITE MOST RICID 
INVESTICATION. 


For full information address 


THE | 


ARON STEAM SHOVEL G0. "URE 


Marion, Ohio. 
We When writing to advertisers please mention The lron Trade Review. 








Fire Brick, Fire Glay, Pig 





on favorable terms 


| 
| 
| 


ARLES °.M MBES Ly i 










Write for Photograph and Low Pris 





F. B. ST: VENS, Detrolt, Mich, 





When writing to advertisers 
mention The Iron Trade 





VERMILION PINE & IRON LAND 


13,000 Acres of Mineral 
Situated on the Mesabi and Vermilios 
ranges in Minnesota. 


FOR SALE OR LEASE. 
Correspondence 
R. P. BRONSON, 


Address 





on 


Advertisements that 
ied, that are to the pot 
that are frequently chai 
bring best results. at 

1s 
=<» ECLIPSE | 
Pneumatic Hammers and 


Most Efficient and durable. Price® 
W. J. SCHAEFER & ©, 
33 Barclay St., New York City 
Send for Catalogue. 








| IRON CASTINGS 
SpecialMachin 


_"EELING MOLD AND FOU 
WHeELinG, W. VA. 
| Pitteburg Oftice, 717 F 


| Pressed Metal 
Light and Heavy Plates Cut te 
Washers and Felloe Platet . 


Sole Mfrs. of “NEVER-BREAK” Gime 
'THE AVERY STAMPING CO., & 


aaa + 








